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WASHINGTON: 

GOVERNMENT   POINTING    OPFICE- 

1871. 
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FORTY-FIRST  CONGRESS,  THIRD  SESSIOK. 


The  following  resolution,  originating  iu  tho  House  on  tlio  Wtb  ultimo,  ameudnd  in 
tho  Sooato  on  Iho  2d  instant,  was  this  day  concurred  iii  by  tho  House : 

Resalced  by  the  Homo  of  Representative*,  (the  Senate  euueurrhig,)  That  thciu  bo  iirintod, 
of  tho  Annual  Report  of  tho  Commissioner  of  Agriculture  for  1670,  two  hundred  and 
twenty-five,  thousand  ostra  copies,  ouo  hundred  and  fifty  thousand  of  which  shall  be 
for  the  use  of  tho  House,  fifty  thousaud  for  tho  use  of  tho  Senate,  and  twenty-five  thou- 
sand for  distribution  by  tho  Commissioner  of  Agriculture. 

Attest : 

edw.  Mcpherson,  ««■*. 


i'':',1,:'  ■  ;.  -■*  bift  * 

/    8THB.  HAZEN  BOND 
*UG08T  19,  t»« 
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REPORT 
THE  COMMISSIONER  OF  AGRICULTURE. 


Department  op  Agriculture, 

Washington,  D.  ft,  December  1, 1870. 

Sra :  la  submitting  the  ninth  report  of  the  Commissioner  of  Agricul- 
ture, I  have  the  gratification  of  representing  the  foundation  interest  of 
the  country  as  prosperous  and  productive  in  a  high  degree — an  interest 
which  is  the  source  of  supply  of  the  physical  wants  of  all  classes,  and 
the  nursery  of  energy  and  virtue  for  the  equally  essential  recuperation, 
from  waste  and  enervation,  of  the  less  healthful  pursuits  of  life. 

The  season  has  been  one  calculated  to  test  severely  the  capabilities  of 
our  soils.  On  the  eastern  slopes  of  the  Alleghanian  system,  excessive 
rains  at  a  critical  period  were  followed  by  a  lengthened  drought;  and 
throughout  a  large  area  of  other  sections  of  the  country,  unusual  eleva- 
tion of  temperature  has  been  combined  with  a  diminished  precipitation 
of  rain,  seriously  affecting  the  vitality  of  plants  weakened  by  starvation, 
shallow  culture,  overgrowing  weeds  or  grasses,  or  imperfect  drainage. 
Local  decrease  of  small  grains  has  resulted  from  these  causes,  counter- 
balanced in  part  by  local  compensations  from  climatic  or  other  influences; 
yet  the  effect  of  high  temperature  has  been  so  conducive  to  the  growth 
of  maize,  the  most  valuable  crop  iu  our  arable  culture,  the  predominant 
element  not  only  of  the  breadstuffs  but  of  the  meat  production  of  the 
country,  that  the  material  for  food  supplies  of  the  year  is  greater  than 
usual. 

The  fact  of  increased  production  in  a  season  remarkable  Tor  excessive 
heat,  in  a  country  assumed  to  be  liable  to  injurious  extremes  of  temper- 
ature and  seasons  of  continued  aridity,  affords  strong  evidence  of  the 
available  depth  and  fertility  of  our  arable  lands.  The  local  diminution 
of  yield  enforces  many  a  lesson  of  needed  improvement  in  the  drainage, 
comminution,  and  amelioration  of  imperfect  soils. 

An  examination  in  detail  of  the  facta  of  this  year's  production,  in  the 
light  of  enlarged  agricultural  experience  and  of  science  applied  to 
husbandry,  would  furnish  hints  to  improvement  and  aids  to  progress, 
which,  if  adopted  generally,  would  increase  the  value  of  farm  produc- 
tion to  the  extent  of  five  hundred  millious  of  dollars.  It  would  do 
more — it  would  tend  to  the  increase  of  the  fertility  of  the  soil,  which 
now,  iu  nine  farms  out  of  ten,  is  annually  decreasing,  and  it  would  pro- 
portionably  advance  its  intrinsic  as  well  as  market  value. 
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It  is  gratifying  to  believe,  from  indubitable  evidence,  that  the  examples 
of  rational  and  recuperative  culture  are  relatively  increasing,  however 
slowly,  and  gradually  making  inroads  upon  the  destructive,  irrational 
modes  so  generally  prevalent.  These  examples  arc  most  numerous  in 
the  Middle  States,  arc  seen  with  comparative  frequency  iu  tbe  older  sec- 
tions of  the  West,  are  found  occasionally  in  New  England,  and  are  begin- 
ning to  be  noted  in  the  Southern  States ;  but  there  is  no  State  in  which 
exhaustive  and  irrational  culture  is  not  predominant.  "While  the  ct 
oT  good  land  is  less  than  the  interest  on  its  intrinsic  value,  and  its  yearly 
income  may  be  enhanced  at  the  expense  of  the  permanent  investment, 
there  is  little  hope  that  present  necessity  or  short  sighted  greed  will  fail 
to  work  its  impoverishment;  but  with  high  prices,  both  of  land  and 
labor,  it  is  more  than  folly  to  expect  remunerative  profits  from  unsys- 
tematic and  unscientific  culture. 

The  grower  of  tobacco,  turning  out  his  old  fields  to  sedge  and  "pov- 
erty grass,"  with  the  full  conviction  that  his  crop  is  inevitably  destruc- 
tive to  fertility,  has  now  an  occasional  opportunity  to  learn  that  heavy 
yields  are  not  inconsistent  with  annual  improvement. 

Tbe  wheat-grower  of  Genesee,  despondent  over  the  waning  produc- 
tions of  his  fair  fields,  can  turn  to  the  example  of  a  progressive  neigh- 
bor and  witness  the  old  munificence  returning  through  tbe  avenue  of 
systematic  rotation. 

In  Illinois,  the  specialist  in  wheat,  taught  wisdom  by  many  lessons  of 
experience  and  observation,  is  rapidly  learning  that  prairie  soils  may  be 
enriched  by  alternations  of  grass  and  roots  with  corn  and  wheat,  all 
except  tbe  wheat  being  converted  into  meat,  milk,  butter,  cheese,  &c, 
upon  tbe  farm. 

And  cotton -growers  are  learning  that,  with  a  monopoly  of  their  staple, 
a  climate  unsurpassed  for  perfecting  it,  and  some  of  the  richest  lauds  of 
the  world  for  its  cultivation,  their  section  has  grown  poorer  with  its 
continued  culture,  and  can  nowhere  show  a  valley  so  replete  with  all  the 
elements  of  wealth  as  that  of  the  Mohawk,  so  long  carpeted  with  grass 
and  decked  with  cattle.  Profitable  as  cotton  may  he,  and  rich  as  the 
best  southern  soils  surely  arc,  its  culture,  as  a  special  crop,  apart  from 
suitable  alternating  growths,  will  ultimately  result  in  poverty  and  bar- 
renness. 

The  enlightened  agricultural  economist,  in  deprecating  exclusive  spe- 
cial culture,  whether  of  cotton,  wheat,  or  other  crops,  objects  to  the 
irrational  mode  of  cultivation,  and  not  to  the  amount  of  production — 
inveighs  not  against  a  surplus,  hut  opposes  a  practice  reprehensible  and 
ruinous,  which  tends  directly  and  speedily  to  defeat  the  object  of  cul- 
ture and  to  belittle  the  rewards  of  labor. 

TKDTTSTEIAL    EDUCATION. 

1'ho  organization  of  industrial  colleges,  under  the  bind  grant  of  Con- 
ress  of  1862,  chronicled  in  recent  aatml  reports  of  this  Department, 
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lias  progressed  during  the  past  year.  The  Ohio  College  Las  been  located 
in  the  vicinity  of  Columbus,  with  a  fuud  of  nearly  half  a  million  of  dol- 
lars from  proceeds  of  lauds  and  n  donation  of  $000,000  from  Franklin 
County.  The  Missouri  InBtitntiou  has  also  been  organized,  in  Boone 
County,  with  local  donations  exceeding  two  hundred  thousand  dollars,  and 
330,000  acres  of  land  located  under  the  coDgressioual  grant.  Colleges 
had  previously  been  organized,  or  departments  of  agriculture  added  to 
existing  institutions,  in  Maine,  Sew  Hampshire,  Vermont,  Massachu 
setts,  Rhode  Island,  Connecticut  Sew  York,  Sew  Jersey,  Pennsylvania 
Maryland,  West  Virginia,  Kentucky,  Michigan,  Wisconsin,  Minnesota, 
Iowa,  Kansas,  and  California.  Nebraska  is  now  perfecting  an  organ- 
ization, and  other  States  may  have  taken  steps  in  that  direction,  of  which  . 
no  official  or  other  information  has  been  received. 

The  land  scrip  has  been  issued  to  most  of  the  Southern  States,  and  a 
portion  of  it  has  been  sold,  but  I  have  heard  of  no  action  toward  organ- 
ization of  colleges,  and  fear  that  the  scrip  has,  in  some  instances,  been 
frittered  away  by  sales  at  nominal  prices,  as  has  been  the  case  in  many 
of  the  Northern  and  Eastern  States.  It  is  to  be  regretted  that  restric- 
tions against  sales  at  lower  than  (Jovernment  rates  had  not  been  im- 
posed upon  the  trustees  of  these  institutions.  Perhaps  it  would  have 
been  better  still  to  have  required  the  actual  location  of  these  lands, 
which  would  inevitably  have  resulted,  under  judicious  management,  in 
an  ultimately  larger  income  from  rentals  or  subsequent  sales.  The  more 
western  States  all  pursued  this  course,  with  a  fair  prospect  of  realizing 
five  dollars  per  acre  instead  of  fifty  to  Beventy-flve  cents. 

I  am  confident  that  these  institutions  are  destined  to  become  a  vital 
power  in  the  laud,  and  to  wield  an  influence  which  colleges  weighted 
with  a  "  curriculum  ^  of  studies  of  classical  ages  can  never  exert ;  but  it 
will  be  many  years  before  their  best  fruits  will  begin  to  appear,  and 
many  mistakes  will  be  made,  (some  of  them,  possibly,  almost  fatal  in 
their  character,)  misconceptions  of  the  sphere  of  their  highest  utility 
will  occur,  and  inefficiency  will  undoubtedly  mar  the  beauty  of  their 
practical  results ;  but  ultimately,  when  the  grand  idea  of  practical  edu- 
cation in  America  shall  be  fully  crystallized,  and  their  faculties  shall  be 
composed  of  young  and  vigorous  men  developed  within  these  institu- 
tions and  under  the  influence  of  higher  progression  in  physical  and  prac- 
tical science,  their  true  utility  and  beneficent  influences  will  begin  to 
appear. 

I  would  respectfully  suggest  the  importance  of  an  authorization,  by 
Congress,  of  a  commission,  under  the  direction  of  this  Department,  to 
examine  minutely  the  plan  of  organization,  the  construction  of  build- 
ings, management  of  grounds,  nud  general  workings  of  the  industrial 
colleges  organized  under  the  congressional  laud  grant,  with  instruc- 
tions to  report  to  the  next  Congress,  for  the  information  of  the  country 
and  the  benefit  of  institutions  of  similar  character  yet  to  be  organized. 
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STEAM-PLOWTNG. 

The  inventive  mind  of  the  "country  is  strongly  stimulated  with  the 
hope  of  educing  a  distinctively  American  machine,  better  adapted  to 
the  peculiar  necessities  of  our  agriculture  than  the  most  successful  for- 
eign apparatus.  The  Report  for  1869  contains  descriptions  and  illust 
tions  of  several  patents  of  that  year,  and  the  volume  for  1870  will  show 
that  these  efforts  have  been  continued  during  the  present  year.  It  is  to 
be  regretted  that  so  many  still  adhere  to  the  impracticable  idea  of  loco- 
motive traction.  The  reports  of  the  actual  work  of  the  five  steam-plows 
now  in  operation  in  this  country  are  extremely  favorable  to  the  idea  of 
ultimate  success  in  the  solution  of  the  problem  of  steam-plowing  as  an 
adjunct  of  our  agriculture. 

BILK  CULTURE. 

Silk  culture  in  California  has  been  attended  with  great  success  up  to 
the  present  time,  producers  claiming  that  the  climate  of  that  State  is 
peculiarly  adapted  to  the  rearing  of  silk-worms,  on  account  of  the  dry- 
ness and  equality  of  the  temperature,  and  the  rare  occurrence  of  severe 
thunder  storms.  In  Utah  experiments  have  been  made,  with  success,  in 
feeding  the  worms  upon  the  leaves  of  the  Osage  orange  instead  of  the  mul- 
berry. The  Japanese  silk- worm,  Samea  cyntkia,  on  the  ailanthus,  is  now 
perfectly  acclimated,  and  breeds  in  the  open  air  in  Brooklyn,  Philadel- 
phia, and  other  places,  but  as  yet  I  have  heard  nothing  of  the  use  of  its 
cocoons  in  manufacture.  Two  other  silk-producing  worms,  Attacus  yamt 
mat  and  pernyi,  have  been  bred  this  season  in  Brooklyn,  but  are  yet  too 
scarce  for  a  proper  test  of  their  value. 

GOVERNMENT  PLANTATIONS  01?  CINCHONA  TREES. 

Among  the  trees  which  may  be  introduced  and  acclimatized  in  our 
territory,  there  is  none  deserving  more  consideration  than  the  Peruvian- 
bark  tree.  Both  England  and  France  have  deemed  it  necessary,  iu  view 
of  the  increasing  scarcity  of  quinine,  to  establish  in  their  colonies  planta- 
tions of  the  Cinchona  tree.  Its  essential  product  is  furnished  to  the 
vorld  from  a  narrow  belt  on  the  slope  of  the  Andes  in  Peru  and  Bolivia. 
''he  supply  is  limited  and  precarious,  with  no  means  of  extension  by 
.rr  jagation  or  cultivation  in  these  South  American  nations.  The  tree 
1  ji  rapid  growth  in  favorable  localities,  and  after  six  years  may  be- 
ome  an  article  of  commerce.  The  commencement  of  cultivation  ought 
tot  to  be  left  to  private  enterprise,  but  should  be  initiated  and  supported 
u  its  early  infancy  by  the  establishment  of  one  or  more  national  plan  ta- 
■ons  at  points  -selected  on  account  of  their  favorable  climatic  influences. 
' 'he  time  is  now  opportune  for  commencing  such  a  work,  since  a  supply 
-.'  young  trees  is  easily  obtainable  from  a  source  whence  no  real  diffl- 
ilty  i»-inintr  from  transport  and  transplantation  would  occur, 
■\         .^./tttv"i  -.f  tpp  Cjn«t  m»  ha*  m*""  conur«,'iced  in  the  expert- 
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mental  division  of  this  Department,  with  highly  successful  results ;  anil 
several  hundred  specimens  now  on  hand  will  be  increased  to  thousands 
whenever  facilities  are  afforded  for  testing  the  feasibility  of  successful 
growth  in  the  open  air. 

I  earnestly  hope  that  an  appropriation  will  be  granted  by  Congress 
for  this  purpose. 

DEPARTMENT  OPERATIONS. 

The  field  of  labor  is  so  broad,  the  objects  of  attainment  so  manifold, 
in  aid  of  progressive  agriculture  and  enhancement  of  its  productive  re- 
sources, that  the  limited  means  at  the  disposal  of  the  Department  ap- 
pear inadequate  to  the  great  work  in  hand.  Yet  a  fair  exhibit  of  its 
operations,  it  is  confidently  believed,  will  attest  the  wisdom  of  its  origi- 
nation and  the  profit  of  its  labors. 

Its  work  demands  a  higher  order  of  talent  than  the  routine  service  of 
most  public  business ;  it  requires  a  knowledge  of  national  economy, 
social  science,  natural  history,  applied  chemistry,  animal  and  vegetable 
phyBiology,  and  practical  agriculture;  and  presents  so  broad  a  range  of 
facts  in  each  field  of  investigation  as  to  demand  the  most  active  effort 
and  the  most  persistent  industry.  For  such  labor  the  most  meager 
compensation  only  is  offered,  and  it  is  found  difficult  to  obtain  an 
increase  of  suitable  service,  and  impossible  to  remunerate  properly  that 
already  employed  which  is  found  to  be  most  efficient  and  reliable,  while 
that  which  is  practically  useless  for  the  purpose  is  offered  in  unlimited 
measure.  A  just  and  wise  revision  of  clerical  salaries  woidd  greatly 
increase  the  efficiency  of  the  Department. 

The  work  of  the  past  year  includes  the  collection  of  the  facts  of 
production  and  experiment  throughout  the  world,  the  publication  of 
general  and  special  reports,  investigations  in  natural  science  in  its  rela- 
tions to  rural  efforts,  the  introduction  aDd  propagation  of  many  new 
and  promising  plants,  aDd  the  increase  and  improvement  of  farm  pro- 
ducts by  the  dissemination  of  seeds  and  plants.  Results  of  the  moat 
successful  character  in  these  directions  will  be  shown  in  subsequent 
paragraphs,  and  in  the  accompanying  reports  of  operations.        • 

THE  STATISTICAL  DIVISION. 

This  division  is  the  office  of  publication  of  the  Department,  and  has 
issued  during  the  past  year  the  monthly  reports  and  the  annual  for  1869, 
prepared  for  publication  the  cattle-diseases  reports,  furnished  statisti- 
cal statements  for  congressional  uses,  and  similar  responses  to  inquiries 
of  commercial  and  industrial  boards  or  societies,  and  of  individuals. 
The  facilities  employed  iu  these  investigations  include  not  only  trained 
and  experienced  correspondents  representing  about  1,300  counties,  but 
the  officers  of  an  equal  number  of  industrial  societies  of  all  grades, 
special  correspondence  with  practical  scientists  and  experts,  and  ex- 
changes with  governments  and  societies  abroad.    Foreign  and  domestic 


10  HEPOET  OP  THE  COMMISSIONER 

serial  literature,  industrial  ami  commercial,  in  also  explored  lor  the  ex- 
tension, comparison,  and  verification  of  results.    Difficult  and  arduous 
as  are  the  labors  required,  and  small  as  are  the  pecuniary  means  appro- 
priated to  the  purposes  of  this  division,  abundant  testimony  is  recci' 
of  its  comparitive  efficiency  and  practical  value. 

CATTLE  DISEASES. 

I  have  heretofore  called  attention  to  the  imperative  necessity  for  es- 
tablishing a  division  of  veterinary  surgery  in  this  Department.  The 
valuo  of  stock  lost  annually  from  disease  is  enormous,  and  threatens  not 
only  to  decimate  our  animals,  but  to  expose  the  human  family  to  disease 
from  the  consumption  of  unwholesome  meats.  Neglect  of  animals,  and 
their  overcrowding  in  transportation,  are  prolific  sources  of  disease,  and 
its  spread  is  permitted  by  the  ignorance  of  a  majority  of  the  present 
class  of  veterinarians.  Another  class  of  disease  arises  from  causes  but 
obscurely  known,  if  known  at  all,  and  these  fatal  maladies  are  as  yet 
without  any  indicated  effort  of  cure,  rendering  necessary  the  barbarous 
plan  of  stamping  out,  recommended  and  adopted  in  other  countries  as 
well  as  our  own,  as  the  only  means  of  saving  the  agriculturist  or  stock- 
raiser  from  total  rain. 

A  quarto  edition  of  the  reports  arising  from  the  cattle-diseases  inves- 
tigation, conducted  under  the  auspices  of  this  Department,  some  of 
them  never  before  published,  is  iu  course  of  publication.  The  volume 
will  include  reports  as  follows:  A  prefatory  report  to  Congress  by  the 
Commissioner  of  Agriculture;  one  upon  pleuropneumonia;  on  the  effects 
of  smut  and  other  fungous  growths  upon  corn  and  forage ;  the  periodic 
or  splenic  fever  of  cattle,  (the  Texas  cattle  disease;)  the  pathological 
anatomy  and  histology  of  the  respiratory  organs;  microscopic  examina- 
tions of  cryptogamic  growths  in  fluids  of  diseased  animals;  and  the 
statistical  history  of  the  Texas  cattle  disease.  These  reports  will  be 
illustrated  by  numerous  chromolithographs,  micro-photographs,  copper- 
■plate  and  wood  engravings,  the  work  of  the  best  artists,  from  originals 
prepared  in  the  office  of  the  Surgeon  General  of  the  United  States. 

ENTOMOLOGY. 

The  correspondence  of  the  entomological  division  has  largely  increased 
during  the  year,  inquiries  in  regard  to  noxioas  insects  having  been  re- 
ceived from  all  parts  of  the  country. 

The  cotton  army-worm  appears  to  have  been  less  destructive  than 
usual,  and  few  complaints  of  loss  from  other  cotton  insects  have  been 
made,  while  insects  injurious  to  fruits  and  vegetables  have  been  mm- 
sually  numerous  and  destructive. 

It  is  in  contemplation  to  publish,  whenever  suitable  authority  is  given 

for  the  printing  and  illustration,  a  work  on  entomology,  prepared  by  the 

entomologist  of  the  Department,  in  which  known  American  insects  of 

jrder  will  be  accurately  figured  upon  copper-plate,  and  which  has 
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beeu  declared,  by  those  competent  to  judge,  the  most  complete  and  ex- 
haustive effort  ever  made  in  this  direction.  It  will  be  a  valuable  aid  to 
practical  entomology,  and  a  desideratum  for  State  entomologists  and 
the  naturalists  of  agricultural  colleges,  upon  whose  investigations  and 
suggestions  depends  the  possibility  of  reducing  in  some  degree  tbe 
losses  from  insect  ravages,  which  are  annually  computed  by  tens  and 
even  hundreds  of  millions. 

Au  appropriation  having  been  made  at  the  last  session  of  Congress 
for  the  purpose  of  obtaining  models  of  the  fruits  best  adapted  to  certain 
localities,  the  work  has  been  commenced  with  a  large  collection  of  apples 
particularly  adapted  to  the  Southern  and  Middle  States,  and  will  be 
continued  with  new  varieties  from  other  sections  of  the  conntry. 

THE  AGElCULTUniL  MUSEUM. 

Daring  the  year  many  valuable  additions  have  been  made  to  the 
museum,  under  the  charge  of  the  entomologist,  by  voluntary  contri- 
butions or  exchange,  without  the  aid  of  any  appropriation  whatever  for 
the  purchase  of  new  or  rare  specimens.  The  collection  of  fibers  from 
abroad  has  been  increased  by  a  series  of  articles  of  lace-work  and 
embroidery  equaling  in  beauty  the  finest  point-lace,  manufactured  by  the 
peasant  women  of  Fayat,  Azores,  from  the  bitter  aloe.  From  Basle, 
Switzerland,  a  line  collection  of  articles  of  silk  manufacture  has  been 
received,  together  with  samples  of  the  aniline  dyes  used  in  coloring 
them.  Samples  of  manufactured  California  silk  have  also  been  received. 
A  series  of  cotton  samples  from  countries  other  than  the  United  States, 
in  use  in  England  during  the  late  war,  illustrates  the  effort  then  made 
for  a  supply  during  the  cotton  famine.  Among  other  contributions  may 
be  mentioned  samples  of  fruits,  grains,  and  other  farm  products  from 
agricultural  fairs  in  the  West  and  Sonth,  and  from  individuals  in 
various  parts  of  the  conntry,  birds,  insects,  and  other  specimens  of 
natural  history.  ■  I 

BOTANICAL  COLLECTIONS. 

The  Department  herbarium  continues  to  receive  large  accessions  to 
its  materia!  for  systematic  study  and  illustration  of  the  vegetable  king- 
dom. The  additions  for  the  present  year  already  exceed  four  thousand 
species;  these  include  a  nearly  complete  set  of  Cuban  plants  procured 
from  Mr.  Charles  Wright,  an  excellent  botanical  collector.  Large  and 
valuable  collections  have  been  received  through  the  Smithsonian  Insti- 
tution from  several  of  the  learned  societies  of  Europe,  which  give  ex- 
pression to  an  earnest  desire  to  procure  American  plants  and  seeds  in 
return.  The  various  Government  explorations  now  in  progress,  and 
local  collections  from  Army  officers  stationed  at  different  frontier  mili- 
tary posts,  are  constantly  affording  a  large  amount  of  material  for  tbe 
purpose  of  exchange  and  distribution.  Dr.  E.  Palmer,  who  has  been 
making  special  collections  for  this  Department  in  the  Western  Terri- 
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tories,  has  forwarded  from  time  to  time  living  and  dried  plants  and  set  , 
This  collection  is  now  in  process  of  elaboration  by  the  distingn 
American  botanists,  Drs.  Gray,  Torrey,  and  Engelmann,  and  indue  .  a 
considerable  number  of  plants  new  to  science,  which  will  be  greatly 
prized  by  scientific  botanists,  and  eagerly  sought  by  botanical  insti- 
tutions at  borne  and  abroad. 

The  design  of  establishing  at  the  seat  of  Government  a  collection  of 
plants  worthy  the  name  of  a  national  herbarium  is  thus  in  process  of 
rapid  accomplishment,  at  comparatively  small  cost ;  and  it  is  confidently 
expected  that  this  collection,  now  probably  the  third  in  point  of  size, 
will  eventually  exceed  all  others  in  the  amount  aud  value  of  its  material 
for  illustrating  North  American  botany. 

With  a  view  to  acquiring  more  direct  information  of  the  manner  of 
arranging  and  displaying  the  usual  botanical  collections  accumulated  in 
the  Old  World,  the  botanist  of  the  Department  received  leave  of  absence 
the  past  summer  for  a  visit  to  Europe,  which  was  made  without  expense 
to  the  Department.  Every  facility  was  freely  enjoyed  of  inspecting  the 
immense  collections  at  Kew,  and  in  the  British  Museum,  and  of  learning 
the  most  approved  methods  of  preparing  and  arranging  plants  for  study 
and  reference.  Profiting  by  these  results  of  large  experience,  we  may 
hope  eventually  to  rival  the  results  obtained  by  these  world-renowned 
institutions. 

THE   LIBRARY. 

Tho  library  has  been  increased  during  the  year  by  the  collection  of 
eight  hundred  and  fourteen  volumes,  obtained  through  exchanges  and 
by  purchase,  many  of  which  are  rare  and  valuable ;  and  one  hundred 
volumes  of  periodicals,  now  ready  for  binding,  with  further  additions 
yet  to  be  made,  will  swell  its  total  increa'se  for  the  year  to  about  one 
thousand  volumes.  Scientific  and  practical  botany,  hitherto  inade- 
quately represented  in  the  library,  is  a  prominent  element  in  the  acces- 
sions W  the  year.  The  operation  of  the  system  Bf  foreign  exchanges, 
so  hopefully  inaugurated,  promising  to  furnish  at  a  nominal  cost  the 
choicest  productions  of  the  foreign  scientific  and  industrial  press,  espe- 
cially that  of  Germany  and  France,  has  for  several  months  been  sus- 
pended in  those  nationalities  by  the  existing  war,  while  exchanges  with 
other  countries  are  increasing  in  number  and  importance. 

THE  DEPARTMENT  GEOUHDS. 

The  improvement  of  the  grounds  of  the  Department  is  steadily  ad- 
vancing toward  completion  in  accordance  with  the  original  plan.  A 
wall,  appropriate  in  design  and  of  sufficient  strength,  has  been  erected 
as  a  suitable  and  necessary  support  to  the  terrace  walk  iu  front  of  the 
building.  This  feature  adds  much  to  the  appearance  of  that  portion  of 
the  grounds,  and  when  finished,  with  balustrades  and  other  append- 

■es,  will  form  a  proper  finish  and  coincide  with  the  style  of  architect 
e  in  the  building. 
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The  walks  and  roads  are  being  completed  and  extended ;  all  those  of 
the  western  division  of  the  front  grounds  are  in  course  of  construction. 
The  covering  of  tar  and  asphalt  concrete  proves  very  suitable,  when 
properly  prepared  and  laid,  for  light  roads  and  walks.  Its  marked 
cleanliness  and  freedom  from  vegetable  growths  are  strong  points  in  its 
favor,  which  command  an  increasing  appreciation. 

The  planting  of  the^  arboretum  of  hardy  trees  and  shrubs  has  been 
prosecuted  as  rapidly  as  the  materials  could  be  collected..  Most  of  the 
plants  yet  to  be  procured  are  rare,  and  must  be  selected  and  imported 
from  distant  countries,  a  circumstance  which  necessarily  retards  the 
completion  of  the  collection.  When  completed,  this  will  prove  a  valua- 
ble addition  to  the  working  efficiency  of  the  Department,  and  is  already, 
even  in  its  present  state,  attracting  the  attention  and  gaining  the  appre- 
ciation of  scientific  men. 

THE  NEW  CONSERVATORY. 

Under  a  system  of  rigid  economy,  the  objects  for  which  appropriations 
were  made  at  the  last  session  of  Congress,  viz,  the  erection  of  glass 
structures  to  be  used  in  the  propagation  of  economic  plants,  the  improve- 
ment of  the  Department  grounds,  and  the  extension  of  the  arboretum, 
have  been  attained ;  and  the  conservatory  building,  for  which  an  appro- 
priation of  $25,000  was  made,  includes  a  grapery,  not  contemplated  in 
the  original  plan ;  and  the  entire  structure  is  perhaps  unsurpassed  in 
this  country  for  utility  aud  ornamental  effect,  and  only  excelled  in 
Europe  in  one  or  two  instances.  The  building  was  commenced  about  ■ 
the  1st  of  August,  and  is  now  nearly  finished,  a  large  portion  being 
already  occupied.  The  main  building  is  320  feet  in  length,  with  an 
average  width  of  28  feet.  The  center  compartment  (CO  by  30  feet)  will 
be  finished  for  the  accommodation  of  the  tall-growing  tropical  fruits, 
nuts,  and  palm  trees.  The  two  end  buildings,  30  feet  square,  will  be 
mainly  devoted  to  the  orange  family  and  similar  fruits,  that  require 
slight  protection  during  the  winter.  The  connecting  wings  will  be  used 
for  the  general  collection  of  specialties.  The  grapery,  directly  iu  the 
center,  and  iu  the  rear  of  the  main  building,  a  structure  150  feet  in 
length  and  2G  feet  in  width,  has  been  erected  for  cultivating  and  testing 
the  best  and  most  select  varieties  of  foreign  grapes.  The  adaptability 
of  the  climate  and  soil  of  the  Pacific  coast  to  this  fruit  is  now  fairly 
established,  aud  the  best  varieties  are  objects  of  special  iuquiry. 

The  important  object  for  which  this  is  designed  should  not  bo  over- 
looked or  misunderstood.  It  is  not  intended  for  the  cultivation  of 
merely  ornamental  plants,  though  some  attention  will  be  given  to  them, 
so  far  as  may  be  necessary  to  keep  up  a  practical  acquaintance  with  the 
improved  flora  of  other  countries,  hut  will  be  occupied  mainly  for  the 
propagation  and  experimental  culture  of  all  plants  that  may  be  utilized 
in  the  arts,  in  medicine,  or  in  food  supply,  and  which  promise  success 
in  their  introduction  among  the  paying  crops  of  the  country. 

There  are  few  plants  desirable  for  their  economic  value  which  may 
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not  be  produced  in  some  sections  of  oar  continental  domain ;  1 

extent  and  cosmopolitan  character  of  oar  immigration  suggest,  it' 
require,  tbe  greatest  variety  in  production  consistent  with  economy  of 
labor  and  other  peculiar  circumstances  of  our  condition.    Tbe  progi 
of  events  shows  that  farmers  and  planters  are  alive  to  tbe  necessity  of 
such  diversity ;  and  this  idea  should  be  fostered  and  encouraged,  as  it 
is  oueof  the  most  reliable  indices  of  progressive  civilization.- 

Among  otlicr  species  of  valuable  plants  already  in  the  collection  y 
be  mentioned  the  Ipomcea  purga,  producing  the  jalap;  Sura  crepifo 
the  sand  box-tree;  Jatropha  curcas,  a  medicinal  plant;  Bixa  Orcllaaa, 
the  aruotto  plant ;  Manihot  utillissima,  tbe  cassava;  TJieobroma  cacao, 
the  chocolato  tree ;  Andropogon  Seheenanthus,  or  lemon  grass ;  Ullctaria 
Cardamomum,  the  cardamom  plant ;  Amomum  Mclcgueta,  a  carminative; 
Tamarindiis  Itidica,  the  tamarind  tree;  Aeclepias  Curassacka,  a  medici- 
nal plant;  Cinchona,  of  various  preferred  species,  tbe  Peruvian  barks; 
Sesamnm  Indicum,  famed  for  its  oil  products ;  Abriis  praxatorhts,  the  Ja- 
maica licorice;  Laurus  Campkora,  tbe  camphor  plant;  Cinnamomum 
vcrum,  tbe  cinnamon  tree;  Acacia  catechu;  Me&ua  ferrea,  a  medicinal 
plant;  Guilandina  Bonduc,  an  oil-bearing  plant;  Piper  Betel,  the  betel 
plant;  Glusia  fiava,  the  balsam  tree;  Piper  oubeba;  Dorstenia  Brasiliensis ; 
Bamatoxylon  Campechianum,  Dracaena  Draco,  and  Ptcrocarpus  Marsu- 
pium,  famed  dye  plants ;  Groton  Tiglium  and  Elacis  Guineemis,  valuable 
oil-producing  trees,  with  othex  medicinal  species. 

Of  fruits,  the  various  Almas,  especially  tho  M.  Cavcndishii,  or  dwarf 
banana;  Psidiums  or  Guavas,  so  famed  as  a  condiment;  tbe  Mangosteen, 
Garcinia  Mangostana;  the  mamee  apple,  Mamea  Americana;  Achras 
Sapota ;  Limonia  Americana;  Mangefera  Indica,  the  mango  tree;  Okry- 
sophyUum  Gainito,  tbe  West  Indian  star  apple;  Papaya  vulgaris,  the 
melon  apple;  Momtcra  deliciosa;  Nephelium  Longanum;  Amna  Cheri- 
molia,  the  cherimoyer;  Anacardium  occidentale,  cashew  nut;  Pluenix 
dact'jli/era,  the  date  palm;  Bertholletta  excelsa,  the  Brazil  uut,  and  the 
monkey  ctip  nut,  Lecythis ;  Illicium  foridanum,  the  aniseed  plant,  and 
otbers  of  the  pome  and  uut  families. 

Tbe  plants  that  furnish  the  various  gums,  dies,  resins,  oils,  and  fibers 
of  commerce,  arc  very  numerous,  and  many  species  have  not  yet  been 
introduced.  Of  tbe  fibrous  plants  in  the  collection  of  tbe  Department 
may  be  mentioned  tbe  Musa  texttlis,  the  Mauilla  hemp  plaut;  various 
species  of  Hibiscus  and  Ascepias,  Bromelia,  and  Urtica.  Tho  Paideria 
fatida,  a  new  fiber  plant  recently  brought  into  notice,  has  also  been 
secured  for  trial.  Tbose  producing  material  for  the  manufacture  of 
paper  are  specially  worthy  of  trial  and  experiment.  Conspicuous  among 
utilizable  plants  is  tbe  extensive  family  of  palms,  so  rich  and  varied  in 
tbeir  products  of  food,  medicine,  and  clothing.  Of  tbis  extensive  series 
but  few  have  yet  been  added  to  tbe  collection. 

The  distribution  of  seeds  aud  plants  of  tbe  Ohina  grass,  Bcehmerla 
nioea,  has  afforded  the  opportunity  to  ascertain  its  proper  culture  and  to 
become  familiar  with  its  growth,  resulting  in  the  conclusion  that  its  cal- 
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tare  can  be  successfully  prosecuted  whenever  the  perfection  of  machin- 
ery tor  its  preparation  may  demand  it.  The  jute  plant,  Corcltorus  capsu- 
laris,  is  also  giving  entire  satisfaction  as  to  growth  and  production. 

It  is  believou? that  the  profitable  extension,  of  production,  by  the  con- 
templated introduction  of  new  plants,  and  the  enlarged  culture  of  crops 
now  yielding  only  partial  supply  of  the  home  demand,  such  as  sugar 
cane,  rice,  grapes,  and  semi-tropical  fruits,  and  possibly  tea  to  the  ex- 
tent of  family  supply  in  suitable  latitudes,  may  increase  the  annual 
value  of  rural  production  to  the  extent  of  two  hundred  millions  of  dol- 
lars, thus  accomplishing  a  revenue  reform  which  would  save  to  the 
country  that  magnificent  sum  in  addition  to  the  amount  of  import  duties 
which  would  be  collected  upon  such  an  importation. 

Though  such  success  should  not  be  attained,  there  cau  be  ue  doubt 
whatever  that  many  new  plants  may  be  successfully  acclimated,  any  one 
of  which  may  exceed  in  value  the  total  amount  of  all  appropriations 
hitherto  made  to  this'  Department. 

DISTBIBUTION  OF  SEEDS. 
The  number  of  packages  issued  during  eleveu  months  of  the  year 
number  358,391,  of  which  133,043  were  sent  to  members  of  Congress, 
71,865  to  agricultural  societies,  71,400  to  the  corps  of  statistical  corre- 
spondents, 7,900  to  meteorological  observers.  The  distribution  includes 
seeds  of  cereals,  grasses,  hemp,  jute,  ramie,  opium -poppy,  sugar-beet, 
tobacco,  sorghum,  forest  and  shade  trees,  and  many  of  the  rarer 
species  of  plants  oleaginous,  edible,  medicinal,  and  llbrous.  The  most 
abundant  and  convincing  evidence  of  the  great  economic  value  of  this 
distribution  cau  be  obtained  from  the  archives  of  the  Department,  or 
gained  from  the  sub-reports  in  recent  annual  volumes. 

FINANCIAL. 

The  total  amouut  expended  by  this  Department  since  November  30, 
I860,  the  date  of  my  last  report,  is  §100,175  21,  under  the  following 
appropriations,  to  wit: 

Compensation  of  Commissioner,  clerks,  and  employes $tiB,  712  03 

Collecting  statistics  and  material  for  annual  and  monthly  reports 1-1,206  51 

Pnrchasoaud  distribution  of  new  andfahiablu  seeds 20,739  31 

Experimental  garden,  foi  la  bur,  repaint,  purchase  of  plants,  &c 10, 1%  jS 

Conlingencks—  Stationery,   freight,   fuel,   lights,   for   laboratory,   lunsenm, 

library,  herbarium,  krep  of  horses,  &c 113. 109  2b" 

Improvement-  of  grounds,  (reservation  No.  2) 1(5,017  79 

Erection  ot  ;*las3  structures  fur  the  cultivation  of  medicinal,  textile,  and 

economic  plants L-2,468  37 

Miscellaneous 1,727  :19 

Total 109, 175  2-1 

Leaving  a  total  balance  unexpended  ot'  the  appropriation  lor  the  current 
fiscal  year  of  $107,370. 

IIOltACE  CAPROX, 
Commissioner  of  Ayricultitrt. 
His  Excellency  IT.  S.  Gkant,  President. 
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REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 
AND  GROUNDS. 

Sm :  I  hare  tbe  honor  to  submit  the  following  report  on  the  progr 
of  operations  in  the  gardens  and  grounds  of  the  Department : 

The  planting  of  the  arboretum  has  been  prosecuted  so  far  as  the  ap- 
propriations for  the  purpose  would  admit,  in  view  of  tbe  difficulties 
attendant  upon  making  so  thorough  and  complete  a  collection  as  con- 
templated iu  the  plan.  The  work  of  procuring  plants  for  the  special 
collections  proposed  for  the  green-houses  has  necessarily  occupied  mach 
time  aud  attention,  and  the  comparatively  slow  progress  of  making  these 
selections  is  readily  accounted  for,  inasmuch  as  but  lew  of  the  required 
plants  are  to  be  found  in  commerce,  and  have  to  be  procured  from  their 
native  habitats,  or  by  exchange  from  collections  attached  to  scientific 
institutions  and  botanic  gardens  in  foreign  countries.  Valuable,  addi- 
tions are  constantly  being  received,  and  the  collection  is  already  of  great 
variety  aud  interest. 

Tbe  accompanying  plan  of  the  grounds  represents  the  position  of  the 
various  geuera  of  plants,  and  other  details,  which  are  indicated  by  figures 
and  letters  corresponding  with  the  following 

REFERENCES  TO  PLAN. 

Brlulacew. — 1,  Betnla;  2,  Alnus. 

Salicacea. — 3, 1'opulus ;  4,  Salir. 

Platanacea. — 5,  Platanus. 

Juglandacew. — 0,  Juglans;  7,-Carya;  8,  Pterocarya. 

EUuagnaeea. — 9,  ElajagnuB,  Shepherdia,  ilippophae. 

Cupili/erm — 10,  Quercus;  II,  Castauea;  12,Fagus;  13,  Carpinus;  14, 
Corylus;  15,  Ostrva. 

Tiluwea.— 10,  Tilia. 

Magnoliacew. — 17,  Magnolia,  Liriodendron,  Kadsura,  Schizandra. 

Hypericacem. — IS,  Hypericum,  Androsamum. 

Saxifragacew. — 10,  Pbiladelphus ;  20,  Deutzia;  27,  Hydrangea,  Decn- 
maria ;  28,  Kibes,  Itea. 

Cetastracew. — 20,  Euonymus,  Celastrns. 

Rosacea. — 21,  Rubas;  22,  Spircea;  23,  Kerria;  24,  Schizonotos;  25, 
Poteutilla;  49,  Cydonia;  50,  Cotoneaster,  Amelanchier;  86,  Pyrus;  87, 
Crataegus ;  88,  Primus  ;  89,  Amygdalus,  Amygdalopis. 

Lytkracew. — 29,  Puniea,  Lagerstrceima. 

Menispermacew. — 30,  Coccolus,  Menispcrmum,  Calycocarpnm. 

Lardizabalacew. — SI,  Akebia,  Stauntonia. 

Hamamelacece. — 32,  Hamamelis,  Fothergilla,  Liqnidambar. 

Anonacm.— 33,  Asiraena. 

Styracacea 34,  Styrax,  Halesia,  Symplocos. 

Ericacea;. — 35,  Gayfussacia,  Vaccinium,  Chiogenes,  Arctostaphylos, 
Epigsea,  Arbutus,  Leucotboe,  Cassandra,  Cassiope,  Andromeda,  Oxy'den- 
dron,  Clethra,  Phyllodoce,  Pernettya,  Kalmia,  Daboecia,  Menziesia, 
Azalea,  lthododendron,  Ithodora,  Ledum,  Loiselenria.  LeiophyUam. 

BcrberidaceiE. — 36,  Mahonia;  37,  Berberis. 

Caprifoliacew. — 38,  Diervilla;  39,  Symphoricarpus;  40,  Lonicera;  41, 
Leyccsteria ;  42,  Viburnum ;  43,  Sambucus. 

Bubiacca. — 14,  Cephalanthus,  Gelsemium. 

Caltfcanthacew. — 45,  Calycauthns,  Chimonanthus. 
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Tamariscinece. — 16,  Taroarix. 

Cornacecc. — 47,  Cornus,  Beuthaniia,  Nyssa,  Garrya. 

Araliacew. — 48,  Aralia,  Hedera. 

Malvacca — 51,  Hibiscus. 

Jasminaccas. — 52,  Jasminum. 
'   Oleacew. — 53,  Ligustrain,  Olea,  Cliionauthus ;  54,  Syringa,  Fontane- 
sia,  Forsythia ;  55,  Fraxinus,  Ornus,  Foreatiera. 

kapindaccee. — 56,  .<Esculus,  Stapbylea,  Koelreateria ;  57,  Acer,  Ne- 
giindo. 

Urticacar. — 58,  Ulmus ;  59,  Moras,  Madura,  Broussonetia,  Ficus ;  60, 
Ccltis;  61,  Plauera. 

Rkamnacea;. — 62,  Rhamnns,  Frangula,  Sageretia,  BercUemia,  Zizy- 
pbua,  Ceanothus,  Paliurus. 

Compositcc. — 63,  Baccbaris,  Iva,  Artemisia. 

Verbmacea. — 64,  Callicarpa,  Vitex. 

Aselepiadacew. — 64,  Periploca. 

Leguminous. — 05,Cytisus;  66,  Laburnum ;  67,  Gleditschia;  68,  Gym- 
noclailus;  69,  Cercis;  70,  Robinia;  71,  Genista,  Sarothamnus,  Qlex, 
Spartiam,  Ononis ;  72,  Cladrastis ;  73,  Albizzia ;  74,  Caragana ;  75, 
Amorpha ;  76,  Wistaria ;  77,  Sophora,  Colutea. 

Anacardiacea:. — 78,  Rhus,  Pistacia. 

Coriarim. — 79,  Coriaria. 

Camelliacete. — 79,  Stuartia,  Gordon i a. 

Simarubacea;. — 80,  Ailanthns. 

Ebenacea. — 80,  Diospyrus. 

Meliacece. — 81,  Melia. 

Sterculiaewc—iil,  Sterculia. 

Rutacea. — 82,  Zanthoxyluin,  Pteloa. 

Bignoniac&E. — S3,  Bignouia,  Tecoma,  Cat  alp  a. 

Scropkulariacecc. — 83,  Paulownia,  Baddlea. 

Lauraceas. — 84,  Lauras,  Persea,  Sassafras,  Lradera,  Tetranthera, 

Aqui/oliacew.—85,  Ilex,  Myginda,  Nemopantues. 

Myricacecc. — 9(1,  Myriea,  Ooinptouia. 

Thjpnekaccw. — 91,  Direa,  Daphne. 

Conifercc.— 9a,  Pin  us,  (Tcrnatas ;)  93,  Finns,  (Quiniu ;)  94,  Piuus,  (BiniB ;) 
95,  Larix,  Pseudolarix;  96,  Picea  Bracteata;  97,  Picea  Brevtsbracteata ; 
98,Cedrus;  99,  Sequoia,  Sciadopitys,Cuuniugharata;  100,  Crypto meri a, 
Taxodium,  Glyptostrobus ;  101,  Buxus;  102,  Ketinospora;  103,  Biota, 
Tbujopsis;  104,  Cuprcssus;  105,  Thuja,  Libocedrus;  100,  Abies,  (Verae;) 
107,  Tsuga;  108,  Piuus,  (Dubrep  109,  Taxus;  110,  Torrcya,  Cephalo- 
taxus;  lll,Salisburia;  112,  Juniperus,  (Oxycedrus;)  113,  Sase-Gothaja, 
Nageia,  Araucaria ;  114,  Juniperus,  (Sabina);)  115,  Juniperus,  (Cupres- 
soides.) 

A,  Department  building;  B,  Stabling  and  yard;  C,  Tropical  fruit 
house ?  D,  D,  Houses  for  orange,  lemon,  and  other  semi-tropical  fruits; 
E,  E,  Houses  for  miscellaneous  collections  of  utilizablc  plants ;  F,  House 
for  collection  of  foreign  grapes;  G,  Gate-bouse;  II,  Experimental 
orchards;  K,  Experimental  grounds. 

Some  additioTis  have  been  made  to  the  plants  in  the  arboretum,  aud 
the  formation  of  roads  and  walks  is  steadily  progressing  as  far  as  means 
will  allow. 

The  glass  structures  were  commenced  toward  the  end  of  summer,  aud 
were  so  far  completed  by  November  as  to  admit  the  plants.  The  beat- 
ing of  the  entire  building  could  not  bo  consummated,  however ;  a  per 
tion  onjy  was  made  available  for  winter  occupation.  The  structure  is 
320  feet  in  length  on  the  east  and  west  line,  with  a  wing  extending  back 
2  a 
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from  tbo  center  of  the  main  building  150  feet  to  the  south.  The  front 
consists  of  a  center  pavilion,  CO  feet  long,  32  feet  wide,  and  30  feet  in 
extreme  height;  two  end  pavilions,  each  30  feet  square  and  26  feet  in 
height,  connected  by  wings,  each  100  feet  in  length,  25  feet  in  width, 
and  17  feet  extreme  height.  Ventilation  is  provided  by  hinged  sashes 
on  the  upright  portion  of  the  lantern  which  surmounts  the  roof.  Thesfc 
are  arranged  so  as  to  admit  air  and  exclude  rain,  a  very  desirable  pro- 
vision in  the  management  of  all  kinds  of  plant  structures.  The  center 
apartment  is  designed  for  the  reception  of  palms  and  other  large-grow- 
ing tropical  plants  that  may  bo  necessary  in  the  collection,  which  is  con- 
templated to  be  strictly  economic  and  utilizable.  The  two  end  pavilions 
will  be  occupied  by  the  orange  family  and  other  semi-tropical  fruits,  and 
plants  of  tall  growth.  The  connecting  wings  are  arranged  for  the  mis- 
cellaneous collections  of  plants  now  being  secured. 

The  grapery  has  been  planted  with  an  assortment  of  foreign  grapes. 
The  borders  for  their  growth  are  prepared  solely  on  the  outside  of  the 
walls,  and  the  stems  of  the  plants  introduced  through  openings  made  in 
the  brick-work.  The  border  was  prepared  by  running  a  drain  15  feet 
from  the  house  and  parallel  with  it.  From  this  maiu,  cross-drains  were 
dug  10  feet  apart,  thus  insuring  perfect  drainage.  The  soil  was  then 
deeply  spaded,  covering  in  and  mixing  witfi  it  a  good  dressing  of  rotted 
manure.  The  object  being  to  produce  a  healthy  and  properly  matured 
growth,  an  excessively  rich  border  was  avoided  to  begin  With ;  when  it 
is  found  necessary,  the  soil  can  be  enriched  by  surface- manuring.  The 
vines  are  planted  three  feet  apart',  being  fitly  on  a  side,  altogether  com- 
prising one  hundred  varieties,  the  dark  and  rose-colored  kinds  being  on 
one  side,  and  the  light-colored  on  the  other. 

The  heating  is  effected  by  hot  water  circulating  iu  iron  pipes.  About 
5,000  feet  of  four-inch  piping  will  be  required  for  the  entire  structure. 
Two  boilers  have  been  sot  in  place  for  heating  the  water.  Stop-valves 
are  introduced,  so  that  the  boilers  may  work  independently  of  each 
other,  or  in  combination,  as  may  be  desired.  Each  apartment  can  also 
bo  heated  independently  of  the  others,  thus  affording  every  faciuty  for 
the  practical  application  of  heat  to  suit  the  habits  of  the  plants. 

The  external  appearance  of  these  houses  is  much  admired.  They  are 
well  proportioned,  and  present  a  pleasing  architectural  effect,  which  is 
not  produced  at  the  expense  of  their  adaptability  to  the  healthy  growth 
of  plants.  Tbey  are  also  substantially  built,  the  foundation  walls  being 
of  red  sandstone,  with  base  and  caps  of  rubbed  bluestone,  forming  a 
good  contrast.  The  windows  and  doors  of  the  pavilions  are  finished 
with  ornamental  Moresque  arches,  springing  from  the  caps  of  the  light 
intermediate  pilasters.  These  arches  are  parted  from  each  other  by 
molded  brackets  supporting  the  main  cornice,  behind  which  the  glazed 
cupola  roof  rises.  The  lanterns  above  the  curved  roof  aro  arranged  with 
movable  sashes  for  ventilation.  The  main  entrance  projects  boldly  from 
the  mass  of  the  building,  with  three  arched  openings,  which  are  sur- 
mounted by  a  graceful  pediment. 

The  frame  of  the  structure  is  painted  in  different  shades  of  buff,  with 
the  sash-bars  laid  in  pearl  color.  The  ornamental  ridge  imparts  a  light 
appearance  to  the  monotonous  roof  line,  and  the  characteristic  feature 
of  the  decorations  consists  in  their  judicious  application  to  the  constit- 
uent elements  of  the  construction,  instead  of  constructing  superfluous 
work  for  the  purpose  of  mere  decoration. 

These  houses  are  covered  on  what  is  now  known  as  the  fixed-roof 
mode.  The  sash  bars  are  set  for  12-inch  glass,  which  is  carefully  bedded 
in  putty,  and  firmly  secured  in  place  by  brad-nails ;  no  putty  is  used 


REPORT  OP  SUPERINTENDENT  OP  GARDENS  AND  GROUNDS.      19 

externally.  A  month  or  so  after  glazing,  wheu  the  putty  has  had 
time  to  dry  and  shrink,  the  wood-work  ia  painted,  and  all  the  openings. 
from  shrinkage  carefully  filled  with  paint;  duly  iu  this  way  can  per- 
fectly water-tight  glazed  roofs  be  secured.  The  roof  is  covered  with 
the  best  quality  of  double-thick  American  glass,  which  was  manufac- 
tured and  curved  espressly  for  the  purpose, 
GRASSES. 

Iii  the  Report  for  18C9  a  record  was  given  of  the  growth  and  charac- 
teristics of  certain  named  grasses.  The  growth  of  the  past  season  fur- 
nishes additional  iuformation  regarding  their  permanency,  especially  as 
regards  resistance  to  droughts,  and  their  endurance  when  subjected  to 
scorching  sun  and  parched  soil.  The  following  list  embraces  those  spe- 
cies that  have  proved  best  in  this  respect,  viz :  Aira  fiexuosa,  Agrostis 
stolonifera,  Agro&titt  alba,  Bromus pratensis,  Cynosurus  cristatw,  Festuca 
pratensis,  Festuca  orina,  Festuca  duriuscula,  Festuca  rubra,  Festuca  team- 
folia,  Eordeum  bulbosum,  LoUum  ltalicum,  Poa  pratensis,  and  I'oa  aqua- 
tica.  While  all  of  these  appear  to  stand  equally  well  during  summer, 
the  Agrostis,  Aira,  and  Cynosurus  become  somewhat  browned  after  fixist 
in  early  winter.  The  Festucas  are  conspicuously  green  and  verdant- 
looking  all  the  year  round ;  the  Poos  also  maintain  a  good  color.  The 
last  two  named  genera  are  possessed  of  very  fine  leaves,  and  naturally 
of  a  thick,  spreading  habit  of  growth,  which,  together  with  their  other 
qualifications,  render  them  particularly  adapted  to  the  formation  of 
lawns,  aud  perhaps  no  grasses  at  present  known  can  supersede  them  for 
that  purpose.  If  confined  to  either  one,  the  Poa  species  should,  for 
various  reasons,  receive  the  preference. 

The  excellent  qualities  of  LoUum  ltalicum,  the  Italian  rye-grass,  and 
its  rapid  growth,  especially  iu  irrigated  meadows,  have  been  the  means 
of  directing  attention  to  its  merits  as  a  forage  plant  in  localities  where 
extreme  droughts  and  heat  prevent  the  proper  maturation  of  tardy 
growing  specie*  In  the  Southern  -States,  where  it  is  found  difficult  to 
secure  a  hay-crop  from  timothy,  (which  is  considered  the  best  grass  for 
this  purpose,)  it  has  been  suggested  that  by  sowing  Italian  ryegrass  in 
the  fall,  after  the  dry  season  has  passed,  a  crop  might  he  secured  the 
next  year  before  the  severe  hot  and  dry  weatber  should  prevail.  To 
test  this  matter  df  growth  during  winter,  Bowings  of  the  common  per- 
ennial rye-grass  and  the  Italian  rye-grass  were  made  about  the  middle 
of  October.  The  weather  proving  dry  for  several  weeks  afterward, 
the  young  plants  made  slow  progress.  The  winter  was  rather  severe, 
but,  notwithstanding  that  no  covering  or  protection  was  given,  the 
Italian  measured  IS  inches  in  average  length  on  the  28th  of  April ;  the 
perennial  measured  10  inches  average  length. 

TEA.     (Thea  viridis.) 

The  demand  for  tea-plants  having  increased  very  considerably  of 
late,  special  attention  has  been  given  to  their  propagation.  In  the 
absence  of  seeds,  which  are  not  always  readily  procured  from  Japan  or 
from  China  in  condition  for  germination,  the  stock  of  young  plains  has 
been  derived  from  cuttings  of  the  partially  matured  growths,  taken  off 
early  in  autumn.  These  form  roots  in  the  course  of  six  weeks  or  two 
months,  when  planted  in  sand  and  kept  in  a  warm  greenhouse,  without 
any  further  appliance  of  heat.  Plants  have  also  been  secured  from 
cuttings  of  the  tender  growths  taken  in  May,  but  to  be  successful  with 
these  it  is  necessary  to  place  them  in  a  hot-bed,  and  guard  them  against 
evaporation.    About  ten  years  ago  a  small  plant  was  transferred  to  a 
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bonier  in  the  garden,  where  it  has  remained  and  made  a  healthy  yearly 
growth  without  the  slightest  protection  either  in  summer  or  winter. 
During  severe  winters  the  points  of  the  shoots  become  browned, 
they  speedily  recover  when  spring  growth  commences.    From  this  j 
many  thousands  of  young  ones  have  been  produced  and  distributor 
principally  in  tho  Southern  and  Southwestern  States.    It  blooms  quite 
profusely  in  the  fall  months,  but  too  late  to  mature  seeds.    The  flowers 
are  fragraut,  and  as  a  greenhouse  plant  it  is  quite  as  meritorious 
many  of  thoso  usually  found  in  these  structures. 

The  want  of  fresh  seeds  is  no  longer  felt,  as  many  of  the  plants  fl 
sent  out  produce  them  in  abundance  in  South  Carolina  and  other  States, 
and  can  be  supplied  in  quantities  sufficient  to  meet  all  reasonable  de- 
mands for  plants  required  solely  for  purposes  of  experiment 

Botanists  recognize  only  one  species  of  Tkea,  the  T.  Bohea  being  re- 
garded simply  as  a  variety;  and  it  is  well  known  that  the  commercial 
brands  of  tea  refer  either  to  the  place  of  growth,  or  modes  of  manufac- 
ture and  preparation  for  market.  There  is  high  probability,  however, 
that  this  plant,  so  long  in  cultivation  and  under  conditions  of  soil  and 
climate  so  varied,  may  have  run  into  many  varieties  of  more  or  less 
constancy,  but  there  is  nothing  authentic  on  the  subject  The  recent 
importations,  by  the  Department,  of  tea-seeds  from  various  parts  of 
China,  Japan,  and  Assam,  may  develop  facts  bearing  on  these  points. 

NEW  ZEALAND  FLAX. 

An  invoice  of  seeds  of  the  Pliormtum  tenax,  or  New  Zealand  flax,  1 
recently  been  received,  and  they  are  apparently  in  good  condition.  \m 
several  previous  occasions  seeds  of  this  plant  have  been  placed  in  my 
hands,  but  either  from  being  imperfectly  ripened  when  gathered,  or 
from  loss  of  vitality  during  their  transmission  to  this  country,  they 
failed  to  germin/itc.  Those  lately  received  appear  to  be  in  better  con- 
dition than  any  heretofore  imported,  and  hopes  are  entertained  that 
they  will  germinate,  and  assist  in  the  increase  of  the  present  limited 
stock  of  this  promising  and  useful  plant. 

It  has  long  been  known  that  this  plant  possesses  a  very  strong  fiber. 
It  is  mentioned  in  the  narratives  of  the  earlier  navigators  to  Sew  Zea- 
land that  they  found  tho  fiber  in  common  use  among  the  natives,  from 
which  they  made  various  articles  of  clothing,  ropes,  nets,  &c.,  even 
strips  of  the  green  leaves,  without  preparation  of  any  kind,  being  used 
as  cords  and  strings  for  domestic  purposes.  The  strength  and  tenacity 
of  the  fiber  are  such  as  to  render  it  worthy  of  notice,  being  supposed  to 
compare  favorably  with  the  best  vegetable  productions  of  like  character. 
Experiments  made  by  De  Candolle  to  test  its  strength  as  contrasted 
with  silk,  and  with  some  other  well-known  vegetable  fibers,  resulted 
as  follows :  Silk  supported  a  weight  of  3i ;  New  Zealand  flax,  23J ;  com- 
mon hemp,  l(ij ;  common  flax,  113 ;  pita  fiber,  7. 

While  it  is  well  known  that  tho  leaves  of  this  plant  contain  a  valuable 
fiber,  it  has  not  hitherto  been  profitably  prepared  lor  the  manufacturer. 
As  is  the  case  ii>  regard  to  tho  China  grass  plant,  there  appears  to  be 
considerable  difficulty  iu  divesting  it  of  extraneous  substances.  In  this 
plant  the  fiber  is  incorporated  with  a  quantity  of  gummy  matter,  which 
presents  a  practical  difficulty  iu  its  preparation  for  the  spinner  and 
paper  manufacturer.  That  excellent  cordage  .can  bo  made  from  it,  as 
also  very  fine  paper,  has  been  frequently  shown,  and  it  is  probable  that 
if  the  attention  of  practical  investigating  chemists  could  be  directed  to 
the  importance  and  value  of  researches  on  the  leaves  of  this  plant,  modes 
preparation  would  be  discovered  that  would  obviate  all  objections, 
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and  enable  paper -makers  and  others  to  avail  themselves  of  this  valuable 
fiber. 

As  bearing  upon  the  practicability  of  its  cultivation  iu  this  country, 
it  may  be  stated  that  in  New  Zealand  it  is  found  in  greatest  abundance 
in  alluvial  bottom-lands,  near  the  sea-coast  and  the  margins  of  rivers; 
and  it  has  been  growing  for  many  years  in  the  open  air,  both  in  Frauce 
and  Great  Britain,  and  is  rarely  injured,  even  slightly,  by  the  severest 
frosts  of  those  climates. 

CHDJA  GRASS. 

Some  confusion  appears  to  exist  concerning  the  species  of  Baekmeria 
uow  in  cultivation  iu  some  of  the  Southern  States,  and  as  it  was  deemed 
a  matter  of  considerable  moment  to  planters  about  to  engage  in  its  cul- 
ture, that  some  definite  conclusions  should  be  established  in  regard  to 
it,  the  Department  made  efforts  to  procure  seeds  and  plants  from  various 
sources.  Seeds  were  procured  from  France,  under  the  names  of  B.  nivea 
and  B.  candicann,  and  from  Japan  by  direct  importation ;  also  a  package 
from  a  private  source,  said  to  have  been  procured  in  China,  and  labeled 
China  grass.  All  these  produced  plants  exactly  alike,  and  are  referred 
to  B.  nivea,  var.  candicans.  Plants  received  from  Japan,  as  also  all  the 
plants  heretofore  cultivated  in  Washington,  prove  to  be  the  same  as 
those  named  above.  Plants  received  from  a  cultivator  in  Mississippi 
prove  to  he  the  true  B.  nivea. 

Description. 

Bcehmeria  nivea. — Stems  downy,  with  pubescent  Lair;  leaves  cordate 
truncate,  oval,  tapering  into  a  scythe-shaped  point,  broadly  crenate, 
toothed,  pubescent  both  sides;  nerves  prominent,  reticulated  feather- 
veined  ;  green,  between  nerves  underneath ;  height  about  two  feet. 

Btehmeria  nivea,  var.  candicans. — Stems  closely  covered  with  pubescent 
hair;  leaves  cordate  truncate,  broadly  ovate,  broadly  creuate,  toothed, 
tapering  to  a  straight  point,  greenish  above,  densely  white,  woolly  uuder 
the  whole  leaf;  nerves  prominent,  intersected  with  mostly  parallel  nerves; 
height  about  three  feet. 

The  variety  appears  to  be  the  stronger-growing  plant ;  and  from  its 
frequent  occurrence,  both  in  imported  seeds  and  China  grass  plants,  it 
would  seem  to  be  the  kind  most  generally  recognized  as  furnishing  this 
fiber.  So  far  as  regards  the  quality  of  fiber,  there  is  probably  not  a 
shade  of  difference,  and  as  to  quantity,  the  more  robust  plant  will  evi- 
dently take  precedence. 

A  plant  received  from  Jlissonri,  under  the  name  of  northern  ramie, 
proved  to  be  Urtica  ehamtcdryoiries,  a  native  species  growing  from  :i  to  ' 
■tieetiu  height.  A  plant  received  from  Texas,  said  to  be  superior  to 
ramie,  proved  to  be  a  species  of  Malailua,si  Malvaceous  plant,  possessing 
a  strong  fiber. 

Esparto  Grass. — Stipa  teaacissima,  L. ;  Macrochloa  tenacisaima,  Kth. 
After  many  abortive  attempts  to  secure  either  plants  or  seeds  of  the 
so-called  Esparto  grass,  the  Department  ultimately  succeeded  in  secur- 
ing from  France  a  small  quantity  of  the  seeds.  These  came  to  hand 
about  the  middle  of  summer,  and  it  not  being  deemed  advisable  to  sow 
them  in  the  open  ground  at  that  season,  a  purtion  was  planted  iu  boxes, 
■which  were  placed  in  a  shaded  green -house,  where  the  atmospheric 
moisture  could  he  properly  regulated.  Under  these  conditions  about  10 
p;_v  cent,  of  the  seeds  germinated.  About  the  1st  of  October  a  further 
sowing  was  made  in  a  large  glass-covered  frame.  A  few  plants  made 
their  appearance,  which  were  covered  slightly  with  leaves  during  winter, 
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to  guard  them  against  injury  from  the  freezing  and  thawing  of  tbe  soil, 
which  act  so  injuriously  upon  young  and  feeble-rooted  plants. 

The  remainder  of  the  seeds  were  sown  in  the  experimental  grounds 
March,  and  in  due  time  vegetated  in  about  the  game  proportions  as  Ua 
first  sowing.     During  summer  the  ground  was  mulched  between  the 
plants;  they  progressed  favorably,  and  stood  the  winter  uninjured. 

The  plant  seems  to  be  of  rather  Blow  growth,  and,  although  it 
described  as  inhabiting  poor,  arid  soils,  that  cannot  support  any  other 
vegetation,  it  appears  from  the  growth  here  that  a  damp  soil  gives  a 
much  stronger  and  healthier  plant. 

EUCALYPTUS. 

The  rapidity  of  growth  of  the  Eucalyptus,  of  Sew  South  Wales,  and 
its  supposed  adaptability  to  flourish  in  very  dry  and  austere  climates, 
has  led  to  frequent  inquiries  by  those  who  are  interested  in  the  lauda- 
ble purpose  of  raising  forest  on  the  treeless  plains  of  the  West. 

That  most  of  the  species  of  Eucalyptus,  as  well  as  many  of  the  genus 
Acacia,  grow  with  great  rapidity,  is  a  well-known  fact ;  but  neither  of 
them  will  stand  10°  of  frost  during  winter.  And  as  to  their  growing 
fast  in  a  dry  climate,  it  should  be  remembered  that  the  season  of  active 
growth  in  their  native  country  is  characterized  by  heavy  continued 
rains,  and  a  consequent  moist  atmosphere.  The  period  of  extreme  dry- 
ness to  which  they  are  subjected  is  their  period  of  rest,  corresponding 
to  our  winter.  On  the  Pacific  coast  these  trees  have  been  cultivated 
for  many  years,  and  are  now  largely  used  as  shade-trees  in  cities. 

A  species  of  Eucalyptus,  E.  globulus,  the  blue  gum-tree,  has  lately  at- 
tracted some  attention  for  its  supposed  medical  value,  and  statements 
have  been  made  to  the  effect  that  it  contains  properties  similar  to 
those  of  the  cinchona.  For  the  purpose  of  furthering  the  prosecution  of 
experiments,  if  it  is  deemed  desirable,  a  number  of  plants  have  been 
propagated  lor  dissemination. 

In  connection  with  the  subject  of  selecting  trees  for  their  rapidity  ot 
growth  and  suitableness  for  dry  and  exposed  localities,  it  may  bo  stated 
that  there  is  no  scarcity  of  plants  that  are  known  to  possess  all  these 
requisites.  For  rapidity  of  growth  the  native  poplars  are  not  surpassed 
by  any  species  of  trees  indigenous  to  temperate  climates.  The  ailan- 
thus  lias  been  proved  to  succeed  well  on  dry  and  comparatively  bawen 
soils,  and  the  wood  has  a  reputation  for  great  permanence  for  fence- 
posts  and  for  similar  domestic  purposes.  It  may  be  hinted  that  the 
supposed  difficulty  of  clothing  the  western  plains  with  trees  has  been 
very  much  overstated ;  when  the  same  care  is  taken  to  produce  a  crop 
of  trees  as  is  taken  to  produce  a  crop  of  corn,  it  is  attended  with  sac- 
cess,  as  has  been  abundantly  proved  by  experiment  in  these  outlying 
lauds. 

The  ieasibility  of  producing  a  growth  of  timber  on  the  most  exposed 
and  bleak  situations,  as  well  as  in  localities  where  a  dearth  of  moisture 
prevents  the  cultivation  of  grain  crops,  has  been  repeatedly  confirmed. 
Let  (he  natural  vegetation  be  of  the  most  humble  character,  even  if 
only  the  smallest  herb  or  shrub  can  And  a  foothold,  then  a  nucleus  is 
already  established  for  larger  growths.  The  first  requirements  are  shel- 
ter, protection,  and  amelioration  of  cbmate ;  therefore  the  quality  and 
value  of  timber  are  but  secondary ;  where  foliage  of  any  kind  can  be 
secured,  the  climatic  surroundings  are  improved  and  fitted  for  the  growth 
of  valuable  timber -trees,  which,  in  turn,  afford  the  necessary  protection 

■  fruit-trees  and  vines,  as  well  as  all  other  cultivated  crops  suited  to 
i  zone  of  growth. '    ' 
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RASPBERRIES. 

Many  of  the  apparent  discrepancies  in  the  results  of  raspberry  cul- 
ture, aud  the  conflicting  opinions  upon  the  merits  of  varieties,  ariBes 
from  a  want  of  a  thorough  discrimination  of  the  species  from  which  they 
have  been  obtained,  and  the  special  treatment  that  they  respectively 
require. 

Taking  the  Philadelphia  as  a  type  of  onr  native  species,  we  have  a 
plant  that  has  proved  healthy  and  productive,  almost  without  excep- 
tion, wherever  it  has  been  planted,  and  therefore  it  has  become  some- 
what popular,  although,  when  compared  with  varieties  of  the  foreign 
species,  the  fruit  is  inferior  in  size,  quality,  and  appearance,  affording 
another  instance  where  vigor  of  growth  and  productiveness  give  a  su- 
perlative value,  even  when  the  quality  of  fruit  is  decidedly  inferior,  as 
exemplified  by  the  Albany  Seedling  among  strawberries  and  the  Con- 
cord among  native  grapes. 

Taking  the  Red  Antwerp  as  au  example  of  the  foreign  varieties  of  the 
raspberry,  we  find  a  vast  difference  in  the  opinions  of  cultivators  with 
regard  to  its  success.  In  some  localities  it  is  highly  extolled,  while  in 
many  others  it  is  as  decidedly  condemned.  That  there  are  good  rea- 
sons for  these  opposite  opinions  there  can  bo  no  doubt,  and  observa- 
tions prove  that  failures  are  caused  by  the  great  heat  and  dryness  of 
our  climate  during  summer,  which  arrests  the  growth  of  the  plants  and 
prevents  their  proper  maturity. 

The  measure  of  success  attending  the  culture  of  the  foreign  varieties 
of  the  raspberry  depending  so  much  upou  a  proper  degree  of  moisture, 
it  is  evident  that  in  light  sandy  and  gravelly  soils  failures  will  be  the 
rule;  when  planted  in  more  retentive  and  clayey  soil3,  growth  will  be 
more  continuous  and  a  healthier  vegetation  be  secured. 

Keeping  these  facts  in  view,  the  special  treatment  required  to  meet 
the  various  iutiuenccs  of  particular  soils  and  localities  will  readily  be 
suggested. 

With  regard  to  localities,  it  would  appear  that  in  the  Southern  States, 
where  the  weather  is  dry  aud  warm  during  the  latter  portion  of  sum- 
mer, these  varieties  will  be  unfitted  to  the  climate,  and  only  productive 
under  the  constant  attention  to  such  culture  as  tends  to  modify  these 
antagonistic  conditions  to  success;  and  experience  fully  bears  out  this 
coaelnsion.  Again,  in  regard  to  soils,  where  it  is  unavoidable  to  plant- 
on  dry  soils,  the  whole  of  the  surface  surrounding  the  plants  should 
receive  a  heavy  mulching  during  summer.  Where  this  is  persistently 
practiced,  remunerative  crops  may  be  produced  even  in  southern  local- 
ities. 

On  clay  soils,  provided  they  are  properly  drained,  surface-stirring,  so 
as  to  keep  a  loose,  comminuted  surface;  mulching  maybe  dispensed 
with,  but  even  on  these  sods  it  may  prove  of  great  advantage  in  the 
dryest  seasons  to  spread  a  thin  coating  of  leaves  or  strawy  manure  over 
the  roots  of  tho  plants.  The  special  object  to  keep  in  view  is  that  of 
constantly  maintaining  the  soil  in  a  condition  that  will  eucourage  growth 
during  summer,  and  secure  the  unchecked  maturity  of  the  canes  for 
fruiting  the  following  year.  Ooveringthe  canes  during  winter,  although 
a  wise  precaution,  and  profitable  always,  will  uot  in  itself  secure  a  crop 
of  fruit  from  uiiripeued  wood;  hence  those  who  depend  altogether  upon 
the  covering  process,  arc  frequently  subjected  to  disappointments. 
WILLIAM  SAUNDERS, 
•Superintendent  of  Gardens  and  Grounds. 

lion.  Horace  Capron, 

Commissioner. 
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REPORT  OF  THE  STATISTICIAN 

SrR :  I  bitve  tUe  honor  to  present  my  sixth  annnal  report  as  \ 
tician  of  the  Department  of  Agriculture.    The  estimates  of  crous 
1870  are  based  upon  the  census  returns  of  the  previous  year,  i 
they  have  been  available;  but  the  tabulation  of  a  considerable  pur     3 
of  those  returns  not  being  yet  complete,  the  comparison  of  1870 
been  completed  with  our  own  estimates  of  1869.    This  unchanged  1 
is  used  for  most  of  the  Southern  States,  and  for  a  few  of  the  Western. 
As  the  census  schedules  provide  only  for  enumeration  of  domestic 
animals  on  farms,  an  estimate  of  farm  animals  in  cities  and  stock-yai 
has  also  been  included,  as  well  as  large  numbers  pastured  on  public 
lands,  especially  iu  the  Pacific  States  and  in  the  Territories.     Leas  tl 
half  the  cattle  and  sheep  of  the  Territories  are  returned  by  marsh 
under  the  present  census  law. 

crops  op  1870. 

Corn. — Au  increased  breadth  of  corn  was  planted  in  some  of  the 
Southern  States,  and  in  nearly  all  of  the  Western.  The  conditions  for 
germination  and  early  growth  were  generally  favorable,  and  the  pros- 
pect for  a  harvest  in  June  and  July  was  reported  good  iu  New  England 
and  in  the  Middle  States,  while  in  the  Western  States  the  indications  of 
a  large  crop  were  general.  Wet  weather  in  the  Carolinas  obstructed 
cultivation  and  delayed  the  destruction  of  a  rank  growth  of  weeds, 
detracting  somewhat  from  the  promise  made  by  a  strong  growth  and 
good  color ;  and  in  parts  of  the  Gulf  region  the  crop,  though  vigorous, 
was  not  well  advanced  at  this  date,  having  been  delayed  by  late  plant 
iug  or  replanting  of  wet  lauds. 

In  September  it  was  officially  stated  that  corn  had  been  injured  in 
localities  by  drought,  by  wet  weather,  by  worms,  and  by  early  frosts, 
but  not  sufficiently  to  threaten  a  materia!  reduction  of  the  expected 
aggregate.  Almost  every  State  made  returns  of  high  condition.  In 
October  it  was  evident  that  the  corn  crop  would  prove  a  full  one,  prob- 
ably the  best  in  ten  years,  and  much  larger  than  those  of  the  two  years 
preceding.  The  States  reporting  less  than  the  average  were  Now  Hamp- 
shire, Massachusetts,  Connecticut,  Delaware,  Maryland,  Kansas,  Ne- 
braska, California,  and  Oregon,  the  other  States  ranging  from  2  per  cent, 
to  22  above  an  average.  The  crop  ripened  unusually  early,  without 
'njury  from  frosts,  and  is  remarkably  sound,  with  exceptions  of  injury 
rrom  drought,  as  in  Eastern  Massachusetts,  where  some  fields  were  cut 
up  for  fodder ;  in  Virginia,  where  the  product  of  valleys,  overwhelmed 
jy  floods,  was  rendered  unfit  for  use  by  man  or  beast ;  and  in  small  sec- 
ions  of  the  South,  aud  of  the  Missouri  Valley,  where  the  quality  was 
■njured  by  excessive  rains. 

Winter  grains. — The  opening  of  spring,  presented  the  winter  wheat 
uid  rye  in  a  weak  and  unthrifty  condition,  in  comparison  with  the  lux- 
iriauceof  the  previous  spring,  which  foretold  the  great  crop  of  1869. 
Exposure  to  ice  aud  freezing  winds  had  reduced  vitality  in  spots  aud 
jatches  liable  to  the  injury  of  winterkilling,  while  well  drained  areas 
presented  plants  which  were  small,  but  vigorous,  of  good  color,  and 
eady  to  start  into  healthful  growth  under  the  influence  of  a  genial 
■nri'"?.  With  exceptional  cases  of  severe  freezing,  the  actual  destruc- 
w  >''  he  plant  was  hy  no  means  sweeping.  The  backwardness  of 
.    is  inniiiiT-  "o-iai-i  'wia+A  i  anting,  fallowed  by  a"  °Juiy  winter, 
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which  allowed  of  little  more  than  germination  before  cold  weather  set 
in.  Mild  weather  and  light  snows,  accompanied  with  few  sudden 
changes,  prevailed  in  early  winter,  while  the  colder  and  rougher  weather 
of  later  winter  was  attended  with  heavier  snows,  which  furnished  val- 
uable protection  and  relieved  the  severity  of  the  winter- killing.  The 
am  el  ion  it  ion  produced  by  the  favorable  weather  of  May  was  general, 
and  in  places  quite  marked,  brightening  the  promise  of  a  moderately 
abundant  harvest.  In  Jane  the  principal  wheat-growing  States  made 
returns  of  condition  of  winter  wheat  varying  from  6  to  24  per  cent, 
below  an  average.  The  Southern  States  presented  a  more  favorable 
showing  than  usual.  The  condition  of  spring  wheat  was  also  under  an 
average.  The  superiority  of  the  early-sown  winter  wheat,  manifested 
so  prominently  in  spring,  was  maintained  as  the  season  advanced ;  in 
deep  and  mellow  soils,  even  with  a  high  temperature  and  drought,  it 
presented  a  vigorous  appearance  and  well  filled  heads,  though  the  straw 
might  be  somewhat  shortened.  The  drill-seeded  fields  invariably  made 
a  finer  show  thau  those  sown  broadcast.  Among  the  casualties  reported 
were  rust,  which  had  a  limited  range  j  hail-storms,  especially  prevalent 
in  the  Ohio  Valley;  driving  rains,  in  Virginia  and  North  Carolina; 
grasshoppers,  in  Utah ;  and  squirrels,  in  Contra  Costa  County,  Califor- 
nia, where  their  destruction  of  wheat,  "by  the  acre  daily,"  called  forth 
public  assemblies  to  repel  the  invaders,  the  losses  being  estimated  at 
$100,000. 

In  July  the  estimated  reduction  in  acreage,  as  compared  with  the 
crop,  was  G  per  cent.,  and  in  condition  13  per  cent.  The  final  returns 
in  October  indicated  the  yield  which  appears  in  our  tables,  the  compari- 
son being  made  with  the  census  returns  of  the  crop  of  1869.  Every 
prominent  wheat-producing  State  exhibited  a  reduction  ranging  from  2 
to  18  per  cent. 

The  Tappahannock  appeared  to  bo  most  prominent  among  varieties 
succeeding  well,  particularly  in  the  South  and  West  and  Utah  Terri- 
tory. 

Hay. — The  season  was  favorable  for  this  crop  in  the  State  of  New 
York,  on  the  western  slope  of  the  Allqghanies,  and  on  the  Pacific  coast, 
and  the  product  was  large  in  those  sections.  In  New  England,  New 
York,  and  iu  the  Ohio  Valley,  and  west  of  the  Mississippi,  a  material 
reduction  in  the  yield  appears.  The  quality,  as  a  whole,  was  above 
medium. 

Potatoes. — The  yield  of  this  important  esculent  was  under  an  average 
in  all  the  Atlantic  States  southward  to  Virginia,  and  in  all  the  Western 
States  north  of  the  Ohio  River,  the  depreciation  ranging  from  lo  to  44 
per  cent.  'An  average  crop  was  obtained  iu  Virginia,  Kentucky,  Ten- 
nessee, and  Arkansas.  A  slight  reduction  was  experienced  on  the  Pa- 
cific coast.  The  potato  beetle,  Doryphora  decemlincata,  extended  its 
theater  of  operations  to  the  Ohio  line,  and  committed  great  devasta- 
tions on  bis  eastward  march,  not  forgetting  to  leave  detachments  to 
occupy  in  future  the  country  already  conquered.  Drought  caused  much 
loss,  both  east  and  west. 

Cotton. — The  spring  and  early  summer  were  more  favorable  than  iu 
1SC9,  though  there  was  complaint  of  "had  stands"  in  South  Carolina, 
of  thought  for  live  weeks  iu  Georgia,  of  a  less  extended  season  of  dry 
weather  in  Alabama,  and  of  a  late  and  unpropitious  start  in  Texas ;  yet 
it  was  a  general  fact  that  vigor  and  thrifty  growth  were  offset  by  as  lew 
local  drawbacks  as  could  be  expected,  even  in  the  average  of  good  sea- 
sons. An  iucreaso  of  acreage  was  exhibited  in  the  July  returns,  estima- 
ted at  12  per  cent,  above  that  of  the  previous  year,  assumed  to  repre- 
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sent  about  1,000,000  acres.  The  condition  of  the  plant  in  July  was  bigli 
in  Georgia,  Alabama, Louisiana,  and  Arkansas;  barely  medium  in  the 
Caroliuas,  Florida,  Mississippi,  Texas,  and  Tennessee.  There  had  been 
too  much  rain  in  the  Carolinas,  heavy  rains  in  Georgia  had  done  a 
damage,  and  storms  in  several  counties  in  Mississippi  had  retaro 
growth;  yet  the  plant  was  almost  everywhere  thrifty,  a  rapid  growm 
set  in,  and  it  soon  became  evident  that,  with  an  auspicious  autumn,  a 
large  crop  would  be  produced,  and  the  possibility  of  a  product  of 
4,000,000  bales  was  foreshadowed.  In  September  the  prospect  was 
equally  favorable,  notwithstanding  some  accounts  of  rust,  worms,  &c, 
from  which  no  season  is  entirely  exempt.  Upon  receipt  of  returns  to 
November  1,  the  usual  date  for  the  recurrence  of  killing  frost,  an  esti- 
mate of  3,800,000  bales  was  calculated;  but  the  continued  high  tem- 
perature, growth,  and  maturation  of  bolls,  and  unexampled  weather  for 
picking,  by  which  the  work  was  successfully  extended  into  January, 
added  a  full  half  million  bales  to  the  expected  crop.  The  result  proved 
the  estimate  to  be  a  very  reasonable  one.  Had  the  cotton  season  be 
one  of  medium  length,  an  estimate  of  4,000,000  bales  would  have  proven 
quite  too  high.  Unlike  corn  and  other  farm  crops,  cotton,  being  a 
perennial,  continues  to  produce  new  flowers  and  fruit  in  undiminished 
measure,  until  the  plant  is  killed  by  frost. 

Ie  showing  the  product  of  each  principal  crop  of  the  several  Stales  named,  the  yield  per 
ire,  the  total  acreage,  tkeawage  price  in  euch  State,  and  Ike  value  of  the  crop,  for  I8T0. 
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Table  tlivtcin/j  the  product  of  catih  principal  crop,  $c — Continued. 
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Table  thawing  the  product  of  each  principal  drop,  $?, — Continnotl. 
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Table  thawing  theprvduct  ofoaeh  principal  crop,  fc, — Continued, 
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Table  dftoirinj  the  product  o/  each  principal  crop,  .jY. — Continned. 
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Indian  torn tnubelt. 
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Table  showing  tins  product  of  each  principal  crop,  iff.— Continued. 
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lable  showing  the  product  of  each  principal  crop,  ^c.-irContiimcd. 
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NUMBER  AND  CONDITION  OF  FARM  STOCK. 
The  experience  of  the  winter  of  1870-'71  proves  that  a  little  foresight, 
directing  the  way  to  judicious  management,  will  often  remedy  the  defi- 
ciencies of  production.  Thus,  the  comparatively  short  crop  of  hay  (which 
was  seriously  light  in  the  East  and  in  portions  of  the  West)  led  to  the 
husbanding  of  immense  quantities  of  corn-fodder  and  to  the  utilizing  of 
masses  of  straw  for  feeding  purposes;  to  the  gathering  of  larger  quanti- 
ties of  the  wild  bay  on  the  borders  of  the  numerous  lakelets  of  the  North- 
west, and  the  cutting  of  larger  areas  of  prairie  grass,  so  that  the  ani- 
mals of  the  farm,  consigned  by  the  timid  and  the  croaking  to  semi-star- 
vation or  the  knife,  went  through  winter-quarters  in  higher  flesh  and 
better  health  than  for  several  years  past.  It  is  true  that,  in  sections  in 
which  scarcity  was  most  apparent,  beeves  were  sent  to  the  shambles  in 
larger  numbers  and  lighter  condition  than  usual;  but  the  relief  came 
mainly  from  care  in  feeding,  avoidance  of  waste,  and  the  use  of  coarse 
feed,  so  abundant  at  all  times,  and  generally  so  little  utilized.  Some 
credit  should  be  given,  however,  to  providential  mildness  of  the  weather, 
which  reduced  tbe  consumption  of  fodder,  and  in  some  northern  latitudes 
permitted  an  unaccustomed  hite  of  grass.  The  paBt  season  has  furnished 
new  evidences  of  the  capacity  of  this  country  as  a  meat  producer,  and 
the  extent  of  its  feeding  resources  ordinarily  wasted ;  especially  lias  it 
illustrated  the  surpassing  value  of  our  corn  crop. 

The  county  returns  showing  the  condition  of  domestic  animals  dur- 
ing the  year  have  borne  a  remarkable  uniformity  in  their  exemption 
from  croaking  and  depressing  views;  and  while  tbey  exhibit  great 
variety  in  description  of  the  status  of  domestic  animals,  nine-tenths  of 
them  have  indicated  a  state  of  health  and  vigor  varying  from  medium 
to  highest 

It  has  been  necessary,  on  each  recurring  annual  investigation  relative 
to  farm  stock,  to  chronicle  an  amount  of  animal  suffering,  disease,  and 
death,  disagreeable  in  the  recital,  burdensome  as  a  tax  upon  industry, 
and  much  of  it  unnecessary  aa  it  is  expensive.  Neglect  and  exposure, 
habitual  and  almost  universal  in  tbe  barnless  sections  of  the  country, 
aud  too  common  in  the  more  recent  settlements  of  the  colder  Northwest, 
have  cost  the  farmers  of  the  country  millions  annually.  The  past  season 
has  been  favorable,  and  more  humane  and  economic  views  are  begin- 
ning to  obtain ;  a  large  preponderance  of  the  returns  concur  in  this 
view,  and  many  of  them  bring  cheering  evidence  of  more  rational  prac- 
tices in  the  treatment  of  domestic  animals.  Even  where  hay  was  scarce, 
as  in  Grand  Isle  County,  Vermont,  "extra  earc  and  attention  more  than 
offset,  the  reduced  quantity  of  fodder."  It  is  gratifying  to  notice  as  one 
of  the  reasons  for  less  mortality  in  the  Northwest  "the  more  general 
erection  of  warm  shelters,"  as  in  Fillmore  County,  Minnesota.  While 
cattle  "do  well,""  as  is  frequently  reported,  without  any  shelter  prepared 
by  the  hand  of  man,  eveu  in  the  Rocky  Mountain  valleys,  there  is  no 
certainty  of  such  exemption  from  suffering  and  death  either  in  the  Ter- 
ritories, in  Texas,  or  in  Louisiana.  In  the  latter,  an  almost  tropical 
region,  the  return  for  Washington  Parish  says:  "The  severity  of  the 
winter  caused  considerable  disease  in  stock,  and  the  survivors,  depend- 
ing on  the  woods,  barely  lived,  as  a  general  tiling." 

Losses  of  the  year. — The  actual  mortality  from  exposure  and  disease 
was  probably  not  half  as  great  in  1870  as  in  1SC0.  A  majority  of  the 
counties  return  a  very  favorable  comparison  with  the  report  of  last 
spring;  some  estimate  one-half  as  much  loss,  others  one-fourth,  and 
many  correspondents  assert  that  they  have  heard  of  no  losses  what- 
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over.  This  is  the  case  in  no  less  than  eight  counties  in  Indiana.  In 
Hillsborough,  New  Hampshire,  there  has  been  "less  than  for  five 
years."  The  correspondent  in  Franklin,  Pennsylvania,  says  he  "never 
heard  of  so  little." 

A  few  counties  report  an  increase  of  mortality ;  among  them  MeDuffie, 
in  Georgia ;  Fayette,  (50  per  cent,  greater  from  cold  rains  and  scant; 
pasturage,)  Bell,  {less  in  sheep,  more  in  cattle,)  Milam,  (50  per  cent- 
loss  from  destruction  of  grass  and  drowning,)  Galveston,  and  Leon,  in 
Texas;  Beutou,  Arkansas;  Upshur,  West  Virginia;  Marshall,  (25  per 
cent,  greater  than  last  year,)  Illinois ;  Barry,  (owing  to  smutty  corn,) 
Michigan ;  Meeker,  Minnesota ;  -Lake,  California,  (three  times  as  great;) 
Alameda,  (scarcity  of  food,)  Stanislaus,  (severity  of  the  winter,)  Tuo- 
lumne, San  Joaquiu,  in  the  same  State. 

DISEASES   OP   CATTLE. 

Splenic  f ever. — The  "  Texas  cattle  disease"  has  had  few  opportunities 
to  display  its  malignity  since  the  isolation  and  winter  pasturage 
of  droves  in  Western  Kansas.  It  has  been  found  unprofitable  and 
impracticable  to  introduce  them  by  boats  via  New  Orleans  and 
the  Mississippi  River,  and  the  trade  has  quietly  accommodated  itself 
to  what  was  a  necessity,  and  at  the  same  time  a  convenience  and 
economy. 

A  few  facts  illustrate  the  capabilities  for  mischief  of  the  splenic  infec- 
tion, and  show  how  easily  havoc  might  be  spread  again  among  the 
herds  of  the  West.    The  following  statement  is  from — 

Lincoln  County,  Kentucky. — There  was  a  car-load  of  cattle  brought  hero  from  Memphis, 
Tennessee,  about  tlie  1st  of  July,  and  after  being  hero  a  few  days  seven  of  them  died. 
Tho  cattle  in  the  pasture  were  talteu  out,  aud  nothing  rmire  was  beard  of  the  disease 
until  tho  middle  of  October,  when  it  again  broke  out  among  tbo  native  cattle  that  had 
been  pastured  on  the  same  grass,  and  Dome  sixteen  others  died,  and  it  again  entirely 
ceased  about  Christmas.  It  was  supposed  that  tho  eattlu  were  portly  Texas  cattle, 
and  that  the  disease  was  Texas  fever. 

The  report  from  Madison  Couuty,  Bliaois,*asserts  that  a  drove  of 
Texas  cattle  lost  about  ten  head  by  what  was  supposed  to  be  Spanish 
fever.  The  disease  extended  to  native  cattle  and  to  hogs,  which  are 
supposed  to  have  eaten  of  the  carcasses  of  the  Texan  beeves.  This 
statement  is  at  variance  with  common  experience  as  to  the  effects  ot 
the  diseased  meat  upon  swine.  Tho  correspondent  in  Floyd  County, 
Indiana,  says :  "  No  Spanish  lever  has  prevailed.  Notwithstanding 
all  that  lias  been  said  on  the  subject,  our  people  believe  that  the  disease 
was  brought  here  by  Texas  cattle,  for  it  prevailed  terribly  year  before 
last,  when  hundreds  of  southern  cattle  grazed  iu  the  county.  This 
year  we  have  not  had  a  case.''  In  Uvalde  County,  Texas,  a  loss  of  13 
per  cent,  from  Spanish  fever  is  returned.  It  is  stated  that  cattle 
became  much  diseased  in  1868,  aud  "observation  proved  the  disease  to 
be  contagious,"  and  that  change  of  range  teuds  to  restoration  to  health. 
In  Clark  County,  Arkansas,  several  cattle  were  lost  by  being  pastured 
iu  a  field  where  a  drove  of  Texas  cattle  had  been.  No  disease  was 
noticed  iu  the  drove.  Tho  report  from  Independence  County,  while 
showing  exemption  from  splenic  fever  during  the  past  year,  refers  to 
the  fearful  lavages  in  1868,  by  which  the  native  cattle  were  nearly 
exterminated.  Laws  prohibiting  tho  passage  of  Texas  cattle  have  since 
kept  the  disease  from  the  county.  A  few  cases  occurred  in  Butler, 
Crawford,  Montgomery,  and  Neosho,  iu  Kansas,  and  a  larger  number  in 
Johnson.  In  Linn,  Missouri,  ninety -five  died  from  feeding  on  the  track 
of  a  drove  of  Texas  cattle;  In  St.  Louis  a  few  cases  occurred  where 
Texas  cattle  had  been  pastured.    A  drover  in  Colo  County,  who  supplied 
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the  State  penitentiary  with  beef,  drove  some  Texas  cattle  from  the 
railroad  depot  to  his  pastures,  a  few  miles  from  town.  On  the  way 
some  of  the  town  cattle  became  mixed  with  the  drove  and  were  driven 
rapidly  to  the  pasture,  where  they  were  separated  and  set  free  from  the 
Texas  herd.  A  few  days  after  this  occurrence  those  town  cows  com- 
menced showing  symptoms  of  Texas  fever,  and  twelve  head  of  them 
died.  The  disease  was  not  communicated  from  these  natives  to  others 
grazing  with  them.  The  drover  in  question  promptly  paid  the  losses 
without  litigation.  Another  case  occurred  among  the  herd  of  Dr. 
McWorkman.  It  was  introduced  on  his  place  by  some  Texas  steers, 
bought  by  him  tor  fattening,  and  caused  severe  loss.  Fifty  cases,  all 
fatal,  originated  from  Texas  cattle  herded  and  pastured  in  Pettis 
Connty,  last  August.  Our  correspondent  in  Vernon  County  makes  the 
following  statement: 

Two  droves  inoculated  tho  native  cuttle.  They  came  into  the  connty  in  June.  One 
was  owned  by  n  citizen,  and  remained  abont  five  weeks ;  the  other  was  driven  through 
by  strangers.  Both  claimed  that  their  cattle  were  wintered  in  the  State,  but  did  not 
show  proof  of  the  fact.  The  drove  first  mentioned  were  herded  near  Nevada,  the 
connty  seat.  As  soon  as  the  fever  broke  out  among  the  native  cattle  they  were  shipped, 
yet  tho  fever  continued  to  spread,  through  the  neighborhood  in  which  tbey  were 
herded,  until  frost,  killing  two  hundred  ami  twenty-five  head,  valued  at  89,000,  being 
at  or  about  80  per  cent,  of  those  exposed.  The  second  drove,  in  attempting  to  pass 
through,  were  stopped  near  Moutevnllo,  a  town  eighteen  miles  east  of  Nevada,  for  a 
day  and  part  of  a  night.  In  abont  four  weeks  the  fever  appeared.  The  loss  here  was 
two  hundred  and  sixty  head,  mostly  oxen  and  milch  cows,  valued  at  (11,700.  Ninety- 
two  per  cent,  of  the  cattle  exposed  died.  The  excessive  drought  made  tho  lever  more 
fatal  than  usual,  few  or  none  recovering.  The  following  facts  in  relation  to  this  fever 
are  well  known  here ;  we  have  been  familiar  with  the  fever  for  seventeen  years : 

First  symptom,  several  days  before  any  other  appearance  of  sickness,  is  3  dry  cough, 

tortieularly  when  not  feeding.  Second.  Moro  flies  collect  on  them ;  at  this  time  the 
reath  will  have  lost  its  sweetness.  Third.  Ears  slightly  droop ;  eyes  look  dull.  Fourth. 
Nose  dry;  nppotite  pour;  languor;  cough  ceases.  Fifth.  Fever  commences;  ears 
bang;  appetite  gone;  reel  ia  walking  in  bind  parts;  do  uot  follow  the  herd.  Sixth. 
Eyes  sink;  a  feverish,  slaughter-house  smell;  generally  on  feet,  but  seldom  move. 
Seventh.  Hair  appears  dead,  as  on  dry  hide ;  death  with  ferf  struggles.  Some  pass 
bloody  water ;  feces  of  brown  color,  but  plentiful.  lu  others  no  change  from  health 
can  he  discovered,  excepting  tho  brown  color  of  tho  feces;  while  others  ore  costive. 
In  theso  tho  feces  ore  very  dark,  small,  and  dry. 

In  Putnam,  Illinois,  eighteen  uteers  (three  years  old)  died  within 
three  days  in  a  pasture  which  had  been  occupied  by  Texas  cattle  the 
previous  winter.  In  Bureau  County,  into  which  a  considerable  number 
of  Texas  cattle  were  driven  last  summer,  one  hundred  and  twenty-five 
to  one  hundred  and  fifty  fatal  cases  are  reported.  Our  correspondent 
for  Jasper  County,  Iowa,  reports  a  loss  of  3  per  cent,  of  their  cattle 
from  Spanish  fever.  In  the  stock-yards  of  Lake  Connty,  Ohio,  into 
which  southern  and  western  cattle  are  brought,  deaths  have  occurred, 
but  it  is  not  certain  that  tbey  were  caused  by  splenic  fever.  In  Fau- 
quier, Virginia,  the  disease  followed  the  introduction  of  Texas  cattle, 
and  large  numbers  of  native  cattle  died.  The  same  result  followed  a 
like  coarse  in  Knox  County,  Tennessee;  and  the  fever  is  reported  also 
in  Surry  and  Burke,  North  Carolina,  and  iu  a  few  counties  in  Northern 
Georgia. 

Foot  and  mouth  disease. — Epizootic  aphtha;  for  the  first  time  in  the 
history  of  cattle  diseases  of  this  country,  has  prevailed  to  a  limited 
extent  in  parts  of  New  York,  and  in  several  localities  iu  New  England, 
The  losses  resulting  have  been  a  deterioration  in  condition  and  decrease 
of  milk  production,  rather  thau  actnal  mortality.  The  subject  is  treated 
at  length  in  another  portion  of  this  volume. 

Disease  from  smut  i»  corn. — A  considerable  loss  has  been  attributed 
to  smut  in  corn  in  several  of  the  Western  States.    Insome instances  the 
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exciting  cause  is  assumed  to  be  eating  of  large  quantities  of  cora-etalki 
without  a  sufficient  supply  of  water.    A  herd  of  one  hundred  and  tiro 
steers,  ail  in  apparent  health,  were  taken  from  a  poor  pasture  and 
in  a  fresh  stalk-field  in  Marshall  County,  Illinois,  and  fourteen  were  rouna 
dead  the  next  morning,  and  flvo  more  on  the  following  morning.    In   ] 
Dane  County,  Wisconsin,  a  number  of  deaths  occurred  after  the 
wero  turned  into  the  stalk-fields.    In  Kansas  losses  were  heavy 
this  cause ;  two  hundred  died  in  Coffey  County,  and  some  in  Shawnee 
and  Osage.    The  report  from  Jackson,  Iowa,  attributes  losses  to  the 
corn  stalks,  "causing  engorgement  of  the  paunch,  and  laceration,  in- 
flammation, and  death;"    and  similar  loss  appears  in  Black  Hawk, 
Bremer,  Harrison,  Lee,  Chickasaw,  and  Delaware;  in  the  latter,  ' 
mortem  examination  discloses  in  the  folds  of  the  stomach  a  dark       ► 
stance,  similar  to  smut,  which  it  is  believed  to  be."    In  Hillsdale 
Barry,  Michigan,  in  Holt,  Missouri,  and  in  Houston,  Minnesota,  aim 
effects  of  eating  stalks  are  reported.    In  Roanoke,  Virginia,  one-eighth  w 
the  young  cattle  have  died,  "  supposed  to  be  caused  by  grazing  in  wheat- 
fields." 

Plevro-pneuwonia,  for  several  years  so  fatal  in  the  vicinity  of  Baltimore 
and  the  District  of  Columbia,  and  to  some  extent  in  the  neighborhood 
of  Philadelphia,  has  been  less  prevalent  during  the  past  season. 

Black  leg. — This  disease  occasions  thedeath  of  many  youhg  cattle  each 
spring,  in  every  section  of  the  country,  generally  attacking  those  in  good 
condition,  and  ending  iu  death.  It  is  not  reported  in  New  England;  in 
New  York  a  few  cases  are  mentioned  in  Ontario  and  Chautauqua  j  in 
Albermarle  and  Highland,  Virginia;  in  Harrison,  West  Virginia;  In 
Mercer,  Ohio,  twenty  fatal  cases;  a  few  deaths  in  Noble,  Ohio:  several 
fatal  cases  in  Winona  and  McLeod,  Minnesota;  in  Iowa,  losses  in 
Chickasaw,  Plymouth,  and  Jackson ;  considerable  loss  among  young 
cattle  in  Nemaha,  Pawnee,  and  Washington,  Nebraska;  and  many  fatal  ' 
cases  in  Coffey,  Howard,  Riley,  and  Shawnee,  Kansas. 

Cliarbon. — This  virulent  disease  has  nearly  disappeared  from  the 
South.  The  report  from  St.  Mary's  Parish,  Louisiana,  says:  "Malig- 
nant pustule,  or  chorion,  carried  off  twelve  mules  on  one  plantation." 

Murrain. — It  is  to  be  regretted  that  a  more  accurate  knowledge  of  eat 
tie  diseases  does  not  exist  among  the  farmers  of  the  country.  The  use 
of  the  words  "murrain,"  "dry  murrain,"  "  bloody  murrain,"  and  "die- 
temper,"  is  common  in  the  reports,  and  other  meaningless  terms  are  ap- 
plied to  diseases  having  a  great  diversity  of  symptoms. 

Among  all  the  diseases  named,  perhaps  starvation,  with  its  various 
aliases,  as  "general  debility,"  "hollow-horn,"  " horn-ail," or  "hollow- 
belly,"  is  productive  of  greater  los3  than  any  other.  Neglect,  exposure, 
insufficient  or  irregular  feeding,  and  no  feeding  whatever,  are  prolific 
causes  of  weakness,  disease,  prostration,  and  death. 

DISEASES  CTF  HOUSES. 
Diseases  among  horses  have  not  been  unusually  prevalent  or  fatal 
Comparatively  few  cases  are  reported  from  northern  latitudes.  The 
most  frequent  mention  is  made  of  "  blind  staggers,"  which  has  prevailed 
in  Berks  County,  Pennsylvania,  Calvert  and  Queen  Anne's,  in  Mary- 
land ;  Sampson,  Tyrrell,  Dupliu,  Hertford,  and  Orange,  North  Carolina; 
Bartow,  Richmond,  and  Walker,  Georgia;  Calhoun  and  Etowah,  Ala- 
bama; Uvalde,  Rusk,  and  lied  Kiver.Texas;  Benton,  Arkansas;  Sevier, 
Meigs,  Coffee,  Monroe,  Jefferson,  Robertson,  and  Knox,  Tennessee; 
Butler,  Cedar,  Newton,  and  Taney,  Missouri,  Lung  fever  is  noticed  in 
udlana  County,  Pennsylvania,  iu  the  lumbering  region,  and  in  Bearer 
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and  Montgomery ;  in  Gloucester,  Hew  Jersey,  ■with  more  than  usual 
fatality ;  in  Kent,  Maryland,  of  a  mild  type ;  in  rrincess  Anne,  Virgi- 
nia; (.'ass,  Missouri,  a  tew  cases;  Geanga  and  Medina,  Ohio ;  Cass  and 
Tuscola,  Michigan;  and  Stearns,  Minnesota.  In  Fulton  County,  New 
York,  a  catarrhal  affection,  accompanied  by  croup,  resulted  in  death  in 
a  few  cases.  Glanders  is  less  known  than  formerly ;  a  few  cases  are 
reported  in  Kelson,  Montgomery,  Patrick,  and  Fauquier,  Virginia ;  in 
Meriwether,  Georgia;  in  Hardin,  Texas,  it  has  been  worse  ttann  ever 
before ;  and  in  Noble,  Ohio,  a  few  cases  are  returned.  In  several  coun- 
ties in  Texas  something  like  scours,  in  an  epidemic  form,  has  been  fatal. 
It  is  stated  that  opium  and  camphor,  administered  early,  is  a  very  effi- 
cient remedy.  Three  per  cent,  of  the  horses  in  Prairie  County,  Arkan- 
sas, hare  yielded  to  the  insect  pest — the  buffalo  gnat.  In  Pike  County, 
Illinois,  an  unknown  disease,  which  has  been  fatal  in  somo  coses,  lias 
for  its  symptoms  stiffness  of  limbs,  sore  mouth,  and  swollen  tongue. 
Many  horses  in  Williamson  County,  Illinois,  are  afflicted  with  blindness. 
"Distemper"  is  reported  in  many  paces,  and  isolated  cases  of  tetanus 
or  lock-jaw,  yellow  water,  colic,  and  other  forms  of  disease  are  reported. 
The  following  extracts  further  illustrate  this  subject : 

Hampden,  Haw. — A  number  of  horses  hive  died  in  ono  stable  iu  Chicopea.  Symp- 
toms :  tirst,  loss  of  appetite,  which  returns  in  it  few  days  ;  bunches  as  largo  as  walnuts 
come  out  on  different  parts  of  the  body,  and  break  and  discharge  putrid  matter ;  lees 
swell ;  in  three  or  four  days  there  is  a  discharge  at  Iho  none  similar  to  that  from  the 
sores.  Fatal  in  five  to  soyon  days.  No  coses  of  recovery.  The  disease  was  introduced 
by  a  horse  from  Canada. 

Washington,  Pern.— Distemper  exists  to  some  extent;  also  a  malady  called  tbo  "throat 
disease,"  or  the  "  bead  disease  ;  "  six  deaths  occurred  from  it.  Horses  when  attacked 
refuse  (bod  or  drink  until  half  starved ;  when  the  throat  was  mncb  swollen,  eyes  doll 
and  heavy,  head  drooping ;  if  forced  to  move,  holding  It  in  ono  position  with  case  up 
and  forward,  as  if  it  pained  them  to  move  tbe  bead  ;  they  would  then  oat  nothing  but 
choice  food,  swallowing  with  difficulty.  Various  horse  liniments  were  used ;  many 
cures  were  effected. 

Doddridge,  Went  To.— Sotno  unknown  disease.  Symptoms:  swelling  of  tho  jawsand 
head,  which  terminates  in  running  sores  ;  tho  animal  refuses  to  eat,  loses  flesh  rapidly, 
and  soon  dies;  no  known  remedy. 

inikiiwon,  ilifs. — A  disease  called  "distemper,"  very  contngious,  malignant,  and 
fatal,  has  prevailed  for  three  months  in  a  part  of  this  and  Amite  County,  anil  adja- 
cent parts  of  Louisiana.  A  difficulty  in  drinking,  swelling  over  tbo  naaal  canal,  and 
discharges  from  the  nostrils  are  among  its  symptoms.  A  remedy  is  found  in  bathing 
the  tumors  with  kerosene  till  they  open,  with  good  core  and  feed. 

Bet,  Texas. — A  kind  of  farcy  has  proved  quite  fatal.  It  commences  under  the  jaw 
and  spreads  over  the  entire  body,  accompanied  with  slow  fever.  The  loin  distemper 
is  quite  prevalent  among  borses  on  tho  prairies.     It  is  contagious  between  tbe  aCXea. 

i'itfsrm,  Terns.— Several  cases  of  a  disease  which  commenced  with  a  swelling  of 
"    particularly  about  the  lips;  considerable  secretion  of  water  from  the  eyes ; 
'"--  "enh(  no  eruptions  Of  the  skin.     Of  sis  cases,  three  proved  fatal,  after 
ight  months,  losing  tin- hair  from  their  manes  and  tails  several  months 
■e  death. 

ITilliamson,  Tern*.— For  the  past  three  or  four  years,  in  this  and  adjoining  counties, 
at  least  one-ball'  of  tbe  colts  have  died  before  two  years  old.  I  know  of  no  name  or 
remedy  for  the  disease.  It  runs  through  the  young  stock  in  tbe  fall,  and  what  it 
does  not  then  kill  generally  die  in  the  winter,  They  become  stiff  in  the  legs,  and 
walk  with  difficulty.  Many  of  them  swell  about  tho  head  aud  breast,  until  the  swell- 
ing breaks  and  discharges  bloody  water.  At  such  times  flies  are  apt  to  blow  the  sores, 
and  if  not  attended  to  in  season  the  screw-worm  will  kill  the  nnimal.  Calomel  is  tbe 
best  remedy  I  have  used  to  destroy  these  worms  ;  one  or  two  applications  to  the  wound 
will  generally  suffice.  Horses,  cattle,  sheep,  dogs,  and,  in  lack  sill  auiuinls.  are  liable 
(o  tie  di'stroycd  liy  this  pest  in  the  fall  season.  When  wounded,  from  any  cause,  the 
flics  soon  Gnd  the  fresh  blood,  and  deposit  gcrtns  of  myriads  of  worms,  which,  in  a 
few  days,  are  full  grown  ami  about  half  nn  inrh  long.  This  is  a  critical  time  with  the 
stock- raiser,  for  if  not  attended  to  early  tho  evil  is  much  more  difficult  to  core. 

Dumm,  IJ'ij.— Last  fall  the  intluonia  took  oil"  a  great  many  colts  ir '       '  ■ 

"" loighborhood  about  thirty  died.    They  t"  .    .    -v 
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Waushara,  Wis. — There  has  been  a  disease  among  horses,  from  which  quite  a  nr 
have  died.  Tho  horse's  throat  seems  to  swell  and  close  up  the  -passage.  It  U I 
thing  for  this  county,  and  no  one  knows  how  to  treat  it  successfully. 

Napa,  Cal. — Dr.  Lockwood  reports  a  diseaso  as  follows :  "  A  disease,  £ 
called  the  'crazy  disorder,'  has  prevailed  to  some  extent  among  common  stoc  •■■» 
coming  from  tho  southern  counties  of  this  State,  where  it  has  existed  for  some  yew 
It  is  characterized  by  alow  etato  of  tho  system,  induced  by  poor  feed.  Head  symptom 
are-  predominant;  animals  attacked  often  die,  and  probably  none  over  recover  theirnn- 
mal  condition.  One  so  diseased  is  worthless  {  will  not  repay  further  care.  Mr.K 
Coombs  lias  lost  fifty  bead  this  winter,  exclusively  among  hiB  inferior  stock."  Us 
horses  referred  to  are  what  we  here  call  Spanish  horses,  ood  are  usually  left  in  Isrp 
bands,  without  special  iced  or  care,  liko  tho  wild  horse  of  Mexico. 

DISEASES  OP  SHEEP. 
Diseases  of  sheep  are  less  general  than  for  two  or  three  years 
mortality  and  tho  slaughtering-houso  (in  foianer  years)  having  redut 
the  numbers  of  the  weak  and  diseased  victims  of  neglect.    Foot-rot 
still  the  most  prolific  source  of  loss,  most  abundant  in  Ohio,  sever* 
portions  of  Michigan,  and  found  to  some  extent  in  other  Western : 
in  the  Middle  States,  with  very  few  cases  in  New  England  and      i 
South,  and  none  in  the  Territories  and  Pacific  States.    Scab  is  m 
general  in  Texas,  is  reported  in  several  counties  in  Missouri,  and 
occasionally  found  in  all  sections  east  of  the  Mississippi,  though  few 
cases  are  reported  in  the  Atlantic  States  east  and  south  of  New  Tort 
Hot  has  occasioned  some  loss  in  Alabama  and  Mississippi.    "  Grab 
in  the  head  "  has  been  reported  in  very  few  counties.    A  Georgia  cor- 
respondent (Dooley  County)  reports  5  per  cent,  loss  from  "a  new  disease, 
the  sore  nose."    It  is  a  frequent  report  that  there  is  no  disease  among 
sheep  that  are  well  fed  and  properly  treated.    Cmcl  neglect  and  reck- 
less disregard  of  the  comfort  and  health  of  flocks  account  for  nearly  aQ 
the  losses  reported.     In  Montgomery  County,  Maryland,  native  sheep 
have  been  healthy ;  of  1  ,'J00  Merinos  brought  from  Ohio  here  fully  three- 
fourths  have  died.     In   Marion,  South  Carolina,  lambs  dropped  last 
spring  became  unhealthy,  and  one-third  have  died.    In  Caldwell,  North 
Carolina,  when  kept  in  pasture  of  small  area  several  successive  years, 
they  become  affected  with  rot  in  many  cases.    In  Washington,  Pennsyl- 
vania, three-filths  of  the  sheep  have  "foot-rot.    The  ravages  of  dogs  are 
perhaps  more  injurious  to  sheep  husbandry  than  any  disease  named  above. 
The  returns  arc  full  of  evidence  on  this  point.  The  counties  in  North  Caro- 
lina that  report  the  dog  disease  equal  in  number  those  which  name  ail- 
mentsof  sheep.  In  Virginia  "dogs  are  more  destructive  than  all  diseases." 
lu  Marshall  County,  Alabama,  the  loss  is  30  per  ceut  from  "starved  dogs." 
In  Georgia  it  is  stated  that  "the  dog  is  the  worst  disease  afflicting  flocks," 
and  that  "  few  farmers  raise  sheep  on  account  of  dogs." 

DISEASES  OI»  SWINE. 
The  diseases  among  swine,  however  various,  are  popularly  referred  to 
"hog  cholera,"  as  a  rule.  Whenever  symptoms  are  detailed  in  the 
returns,  they  are  given  as  aids  in  determining  the  character  of  the  mal- 
ady. The  losses  reported  are  less  this  spring  than  usual,  indicating  far 
greater  soundness  of  health  than  in  some  former  years.  There  is  still 
more  of  disease  and  death  among  swine  than  in  any  other  class  of  farm 
animals,  and  probably  less  is  accurately  known  of  the  character  of  the 
maladies  afflicting  the  species.  Having  superior  care  and  better  feed  in 
the  Middle  and  Eastern  States,  there  is  comparatively  little  loss  reported 
in  those  sections.  In  York  County,  Maine,  some  cases  of  disease  have 
been  reported  among  improved  breeds.  The  preventive  practice  of  feeding 
a  tablespoonful  of  spirits  of  turpentine  in  milk  to  ahog  over  Bix  months 
obtains  in  Chautauqua.,  New  York.    Some  loss  is  mentioned  in  Colombia 
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County.  Stock  bogs  from  Indiana  have  sickened  in  York,  Pennsyl- 
vania, and  30  per  cent,  of  that  class  have  died.  Abortion  has  prevailed 
in  Dauphin,  attributed  to  over  feeding  with  unground  corn.  Two 
hundred  and  fifty  pigs  under  six  months  old  have  died  in  Washington, 
the  remedies  applied  being  salt  and  alkaline  substances ;  and  some 
fatality  is  reported  in  Cumberland,  Perry,  Indiana,  Beaver,  Union, 
Fulton,  and  Berks.  In  Montgomery,  Maryland,  one-half  to  three-fourths 
of  the  hogs  in  certain  neighborhoods  have  died.  The  loss  hi  Howard 
is  estimated  at  three  thousand,  and  slight  losses  have  occurred  iu 
Baltimore  and  Kent.  In  portions  of  Gloucester,  Virginia,  disease 
has  nearly  swept  away  the  raceof  swine ;  in  a  portion  of  Clark  70  to  80 
per  cent,  have  died ;  loss  25  per  cent,  in  Fairfax :  some  unknown  disease 
has  carried  off  numbers  in  Princess  Anne,  and  losses  have  occurred  in 
Albemarle,  Roanoke,  Pulaski,  Northampton,  Cumberland,  Nelson,  Lee, 
Prince  William,  Highland,  Lancaster,  Surry,  Smyth,  and  Patrick.  A 
considerable-  amount  of  mortality  is  reported  from  North  Carolina ;  a 
loss  of  50  per  cent,  is  declared  in  Wautauga  County ;  from  50  to  75  per 
sent,  in  certain  stocks  in  Currituck;  40  per  cent,  in  portions  of 
Chowan ;  largo  numbers  from  a  new  disease,  "  of  a  lung-fever  type,"  in 
Q-aston ;  20  per  cent,  of  the  fattening  swine  iu  Haywood ;  33  per  cent, 
in  Rowan ;  25  per  cent,  iu  Davie ;  20  per  cent.in  Lincoln ;  30  per  cent,  in 
Sreene;  nine  out  of  every  ten  attacked  in  Yadkin;  20  per  cent.,  mostly 
near  fruit  distilleries,  in  Stanley;  33  per  cent,  in  Alexandria;  and  smaller 
losses  in  Sampson,  Union,  Sorry,  Tyrrell,  Duplin,  Rockingham,  Jackson, 
Macon,  Caldwell,  Rutherford,  Wilkes,  Hertford,  Burke,  and  Orange. 
Grreat  fatality,  involving  three -fourths  of  the  entire  stock  of  Newberry, 
South  Carolina,  is  reported,  and  small  losses  are  mentioned  in  Spartan- 
burgh  and  Lexington,  in  the  same  State.  Georgia  has  suffered  little  loss ; 
iOper  cent,  is  reported  in  Clinch,  30  in  Morgan,  and  small  losses  in  Bartow, 
McDoffic,  Lumpkin,  Jackson,  Harris,"Catoasa,  Floyd,  Butts,  Forsyth, 
Towns,  Pike,  Walker,  Clay,  Milton,  Clayton,  Putnam,  Newton,  Pulaski, 
White,  FrankUn,  and  Heard.  Our  correspondent  in  Dallas,  Alabama, 
lost  forty-four  out  of  fifty-six  old  hogs;  pigs  were  not  so  generally  at- 
tacked. In  Lawrence  a  loss  of  25  per  cent,  is  returned,  but  the  mor- 
tality was  reported  slight  in  Tallapoosa,  Marshall,  DeKalb,  Calhoun, 
Clarke,  Jefl'erson,  and  Etowah.  Very  little  disease  among  swine  is 
reported  in  Mississippi ;  a  few  cases  have  occurred  iu  the  following 
;ounties:  Attala,  Kemper,  Neshoba,  Pike,  Amite,  Tippah,  Yalabusha, 
Sfazoo,  La  Fayette,  Winston,  and  Carroll.  In  Gonzales,  Texas,  a 
lisease,  assumed  to  be  "an  affection  of  the  lungs,"  carried  off  most 
jf  the  pigs  and  a  few  hogs.  The  fattest  were  first  to  fall;  of  a 
litter  of  pigs,  fat  and  apparently  healthy  at  night,  half  would  sometimes 
ue  found  dead  in  the  morning.  In  Upshur,  a  loss  of  one-tenth  of  the 
pigs  is  attributed  to  carelessness  in  permitting  them  to  eat  ad  libitum 
Ireshly -ground  cotton-seed.  A  few  losses  appear  iu  Austin,  Collins, 
Harris,  and  De  Witt.  There  is  scarcely  a  live  pig  in  Benton  County, 
Arkansas,  the  result  of  a  cough  and  wasting  away.  A  loss  of  20  per 
sent,  is  returned  from  Newton  County.  Large  losses  occurred  in  Clarke, 
ittributed  to  "too  much  cotton,  and  want  of  com."  One-third  of  the 
stock  in  Jackson  County  died,  generally  in  full  llesh.  Losses  are  also 
reported  in  Johnson,  Montgomery,  Pulaski,  Sebastian,  and  Washington. 
Less  mortality  than  usual  has  occurred  iu  Tennessee,  very  few  counties 
reporting  heavy  losses,  among  which  arc  Humphreys,  00  percent.;  Smith, 
JO  per  cent,  of  all  hogs  since  November;  and  Greene,  40  percent.; 
smaller  losses  appear  in  Sumner,  Sevier,  Meigs,  Williams,  Giles,  Weak- 
ley,  Campbell,   Coffee,  Sullivan,  Montgomery,   Monroe,   Henry,   Jet- 
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ferson,  Johnson,  Robertson,  Hardiman,  and  Hickman.  In  mm, 
West  Virginia,  half  of  the  pigs  and  one-flfth  of  the  fattening 
died  last  fall,  and  the  disease  is  commencing  its  ravages  this  spi 
Losses  are  also  reported  in  Berkeley,  Brooke,  Cabell,  Fayette,  «iei- 
ferson,  Tyler  and  Wayne.  In  Anderson,  Kentucky,  the-  loss  it 
estimated  at  five  hundred  head;  in  Hardin,  33  per  cent.,  and  tbe 
disease  stdl  spreading;  in  Bonrbon,  $5,000 ;  in  Whitely,  50  percent; 
very  heavy  in  Clarke ;  while  in  Christian  the  loss  is  placed  at  25  pa 
cent.,  20  per  cent,  in  Kenton  and  Laurel,  about  the  same  in  Graves, 
less  in  Shelby,  Hopkins,  Scott,  and  Warren.  In  Clarke,  Missouri, 
loss  is  estimated  at  50  por  cent.,  "  confined  principally  to  pigs  up  to  an 
mouths  old ;"  "  many  deaths  from  insufficient  shelter,  bnt  all  attribu 
to  cholera,"  is  written  from  Bates;  loss  one  thousand  head  in  H< 
three  hundred  and  seventy-five  in  Bates,two  hundred  in  Pettis,  ami 
small  percentages  of  loss  in  Benton,  Cass,  Dent,  Butler,  De  Kalb,  Mont- 
gomery, Marion,  Mercer,  aud  Vernon.  Thirty-six  counties  in  niinoii 
report  losses  from  diseases  of  swine,  though  the  damage  is  compara- 
tively slight,  with  few  exceptions.  Iu  Washington  disease  has  more 
generally  prevailed,  and  has  been  attended  with  greater  loss  than 
many  years;  losses  have  been  quite  heavy  in  portions  of  Sangamon; 
are  estimated  at  three  thousand  in  Cass ;  four  hundred  and  fifty  head 
iu  Clinton ;  25  per  cent,  in  Scott ;  20  per  cent,  in  White  aDd  McDo- 
uoagh;  15  per  cent,  in  Menard;  10  per  cent,  iu  Edwards,  "  prevailing 
almost  exclusively  in  rolling  districts;"  and  is  also  reported  in  Adarag, 
Crawford,  Champaign,  De  Kalb,  Frauklin,  Fulton,  Grnndy,  Hancock, 
Henderson,  Jersey,  Knox,  Lawrence,  Logan,  Mercer,  Marion,  Madison, 
Morgan,  Pope,  Pike,  Stephenson,  Stark,  Piatt,  Putaski,  White,  and 
Warren.  The  loss  from  hog  cholera  or  other  maladies  in  Indiana  is 
less  than  usual.  In  Union  County  "disease  has  entirely  disappeared" 
wit-hiu  the  last  twelve  months ;  it  has  almost  disappeared  iu  Rush ;  is 
found  "  only  iu  the  vicinity  of  liouring  mills  and  distilleries"  in  Swit- 
zerland; "loss  small  compared  with  other  years"  in  Harrison;  Vanden- 
burgh  "has  not  been  so  free  for  twelve  years;"  has  uot  been  so  destruc- 
tive as  formerly  in  Marion,  "though  one-fifth  of  all  the  young  die;"  since 
July  there  has  been  lens  complaint  in  Bartholomew  than  for  several 
years;  loss  in  Cass  has  been  two  hundred  head;  it  amounts  to  one-third 
of  the  young  in  Posey;  and  losses  have  occurred  in  Floyd,  Wabash, 
Howard,  Jeffersou,  Martin,  Newton,  Pike,  Washington,  Carroll,  Ripley, 
Delaware,  Ctiuton,  Greene,  Parker,  Miami,  Scott,  Spencer,  Vermillion, 
Sullivan,  Gibson,  and  Ohio.  Ohio  appears  to  have  been  nearly  exempt 
from  hog  cholera;  at  a  distillery  in  Lucas  from  three  hundred  to  four 
hundred  head  died ;  about  one-fifth  of  the  s#ine  brought  into  Greene 
from  Indiana  for  fattening  have  been  attacked,  aud  a  tew  cases  are 
reported  in  Jefferson,  Holmes,  Warren,  Fairfield  and  Franklin.  The 
swine  of  Michigau  are  reported  healthy,  ouly  one  county,  Cass,  return- 
ing losses,  which  have  amounted  to  one  or  two  hundred  in  a  locality. 
A  disease  of  the  throat  is  reported  in  Green  County,  Wisconsin,  where 
it  has  prevailed  to  a  limited  extent.  Of  twenty  counties  reporting  in 
Minnesota,  Meeker  only  presents  evidences  of  disease,  iu  which  forty 
pigs  were  lost,  "  caused  by  filth  and  improper  food,  and  not  from  any 
cause  beyond  tbe  pen  iu  which  they  were  confiued."  Small  loss  is 
reported  in  Iowa ;  in  Louisa  County,  25  per  cent. ;  ono  hundred  and 
fifty  head  in  Lucas ;  one  hundred  head  in  Clarke ;  aud  in  Black  Hawk, 
Lee.  Wayne,  Fremont,  Dallas,  Jasper,  Tama,  Appanoose,  Madison,  and 
trcmcr,  a  few  cases  are  mentioned.  Only  Nemaha  and  Cass,  in  Ne- 
aska,  report  losses,  and  Leavenworth,  in  Kansas. 
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LIVE-STOCK  MARKETS. 


NEW  TORE. 


The  live-stock  trade  of  New  York  has  grown  into  mammoth  propor- 
tions, having  mnch  more  than  doubled  within  the  last  ten  years.  The 
sources  of  supply  have  also  greatly  changed.  Ten  years  ago  the  mar- 
ket was  chiefly  supplied  by  New  York  and  neighboring  States ;  now,  as 
far  as  cattle  are  concerned,  New  York  ranks  fil'tli  in  point  of  production. 
The  West  furnishes  the  great  bulk  of  all  descriptions  of  live  stock. 

In  1860  there  were  received  in  this  market,  220,933  cattle ;  5,749  cows ; 
32,368  calves;  512,366  sheep;  559,421  hogs— total,  1,386,837.  In  1868, 
293,101  cattle;  5,382  cows;  82,935  calves;  1,400,623  sheep;  076,511 
hogs— total,  2,758,552.  In  1869,  325,761  cattle ;  4,836  cows ;  93,984 
calves;  1,479,563  sheep ;  901,308  bogs— total, 2,805,452. 

The  receipts  during  the  year  1870  were  as  follows : 


Cattle 356.026  |  Sheep 

Co*i 6,030    Hogs 

Calves..*. 116, 4J7 

|        Total .. 

Weekly  average:  Cattle,  6,847;  cows,  97;  call 
bogs,  17,108;  all  kinds,  64,443.    The 
follows: 


ves,  2,240 ;  sheep,  28,151; 
of  cattle  supply  were  as 


1,735 

586 

12.307 

253 

11.268 

129 

.-.. 4.960 

67 

4,929 

Western  cattle,  except  Texas,  bought  in  the  Chicago  market  are  cred- 
ited to  Illinois,  and  include  large  numbers  raised  in  Iowa,  Indiana,  and 
Wisconsin. 

The  falling  off  in  the  number  of  hogs  is  attributed  to  the  increased 
number  of  dressed  hogs  shipped  in  the  winter  from  the  West. 

The  following  is  a  statement  of  prices  at  the  end  of  the  first  market 
week  in  each  month : 


BE.™ 

Good  to  prlmo. 

Common 

.,«. 

Averase. 

Hog. 

T 

to  U    to  *0  1ft 
16    to        Id 
1JJ  to        IS) 

is  1 

111  to       16 

Wioto 

10  to 

12  to 

13  lo 

(0  N 

111 

ISj 

131 

WIS 
Hi 
14} 
15( 

16 
161 

to  s  to  w  e 

5    to        11 
51  to       8 

Si  to        i>j 

41  to       71 
4    to        «i 

41  to       0| 

41  to       6 
32  to       G 

(0  in    to  10  Wi 
Bi  to       10 

3    lb          3J 
M  to         ilj 

9!  to       »; 

if  to       M 
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The  receipts  of  beef  and  hog  products  for  1870,  as  compared  nii 
1800,  were: 

1BTO. 

Beef,  packages 127,298 

Pork,  barrels 123,2911 

Cut  meats,  packages 9rt,US3       a-  — 

Lard,  iiacka«ca 93,583       * 

Lftrt,ks«8 **^t* 

BALTIMORE. 

The  receipts  of  cattle  in  the  Baltimore  market  for  1870  reach      03 
head,  against  91,000  in  I860 ;  75,S91  in  1868,  and  53,713  in  1867.    i 
than  one-half  were  taken  lor  local  consumption,  the  larger  portion 
ing  been  purchased  for  shipment  to  other  points.    The  receipts  of  an 
hogs  for  the  year  are  estimated  at  300,000.     The  comber  taken  by 
packers  ami  butchers  has  not  been  ascertained. 

The  prices  of  cattle  on  the  1st  of  ea'-h>mouth,  in  1S70,  were  aa  follow;  i 


¥                                       Month. 

Common. 

Goad. 

J    -  - 

4  to  5 
3]  tu.lt 

5  tad 
S    MS) 

.IX! 

*1  lo«t 

HISS 

3i  K.  a 

H  to  5 

n  to« 

7lto« 
S    MM 
H'"» 

1   to« 
1    tt>8 

Is? 

1 

s 

? 

\ 

The  following  were  the  prices  of  live  hogs  ou  the  15th  of  each 
daring  the  same  period : 

January 13*tol3i 

February 12   to  12 

March Hi  to  12} 

April lajtoiai 

May IS*  to  13* 

June 12itol3J 


July ISitoll 

August 13    tolM 

September 1BJ  to  1)) 

October Ill  toll 

November Of  to  IS 

December 9   to  l| 


SOUTHWESTERN  YIHGrNIA  CATTLE  TEADE. 

The  following  facts  relative  to  the  cattle  trade  of  Southwestern  Vir- 
ginia, of  which  Lynchburg  is  one  of  the  principal  points  for  reshipmeot 
to  the  North,  especially  to  Baltimore,  are  derived  from  the  Keics  of  tl» 
former  place.  The  total  value  of  the  trade  of  1869  was  $1,028,000.  In 
1870  the  shipments  t'r»m  Lynchburg,  via  the  Orange,  Alexandria  and 
Manassas  road,  were — carloads  of  beetcattle,  485;  stock  cattle,  493; 
sheep,  91;  hogs,  21.  Total  number  of  beef  cattle,  9,700;  stock  cattle, 
12,300,  and  sheep,  8,190.  Value  of  beef  cattle,  8945, 750;  stock  cattle, 
$498,150;  sheep,  824,570;  hogs,  $ 20,400 ;  total  value,  $1,494,930.  Add 
■  to  this  about  $250,000  worth  of  cattle  driven  to  the  Lynchburg  market 
The  following  summary  is  given : 

Shipped  by  Orango  road 91,494,930 

Driven  direct  to  market 250.000 

Sold  to  Lyuchliurg  butchers ; ....  60,000 

Shipped  by  South  Side  rood..  — 
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SAINT  LOUIS. 

increase  in  the  cattle  trade  of  St  Louis  over  former  years  is  very 
■d.  It  is  claimed  that  when  the  railroads  pointing  toward  the 
cattle-producing  regions  of  Texas,  New  Mexico,  Arkansas,  and  the 
i  reserves,  are  completed,  they  will  make  SaintLouis  pre-eminent 
attle-receiviog  point.  With  present  transportation  facilities  the 
has  almost  doubled  since  1869,  the  receipts  in  that  year  having 
.34,576,  against  240,864  in  1870.  The  following  is  a  comparison  of 
ceipts  an«L  exports  of  1869  and  1870 : 


T„ 

Cattle. 

Hogs, 

Sheep. 

1K9. 

in,sn 

30, 1ST 
139,321 

349,  B54 

30,898 

•J28.920 
16,47« 

10,840 

i9,4ie 

94. 477 

9«.e29 

.870. 

falling  off  in  the  receipts  of  hogs,  iu  1870,  was  principally  due  to 
:t  that  the  packing  season  opened  thirty  days  later  than  usual, 
following  ia  the  range  of  prices  for  convenience,  those  of  the  first 
n  each  month  being  given : 


Koatb, 

Cattle,  pet  pound. 

Shoep.  per  head. 

Hoc>,iierpoo»d. 

foo»t»too<;| 

'■■;  to        OCt 

$1  95  to  13  37} 

to  oa  ufooot 

08  to       08 
03  to      0H 

-i  '.        073-3 
.'.           08 
-1    to       071 

<■'. .  lo       07| 
■'it  i.-       06 
Oil  to       OS) 

500  lo  800 

38?  to  500 

3  00  to  3  65 

1  50  lo    4  50 

06   (o      091 

06|  w     oal 

061  to       09 
07|  to       ON 
061  to        lOj 

N    to       071 
051  to       06 j 

following  is  a  comparison  of  the  prices  of  hog  products  at  the 
s  named,  as  prepared  by  the  Saint  Louis  Journal  of  Commerce : 


,„. 

Hogs,  (grass.) 

Mo«  pork.       Dried  wit  ehiral- 

1 

.:„„.». 

Lard  iu  tierce*. 

68. 

rl 

r3l 

69. 

?,■ 

ii  to  4 

91  to  101 

flto  el 

DoUt-perbM. 
HJ    lo    23 

•a  to  — . 

m  to  as 

19    to    191 
19    lo    191 

Os.ptrlb. 
9Jto    91 
11    to  111 

13}  to  131 
Hi  to  lit 

71  to    - 
6j  lo    - 

niTo  i:it 

HI  to  15 

ir.   to  15! 
10J  to  - 

16  to  IT 

IT    to  1T1 

17  to  171 

12    to  13} 

largest  proportion  of  cattle  for  this  market  was  contributed  by 

A  large  number  also  were  sent  forward  from  Kansas,  Nebraska, 

do,  and  Wyoming.      Many  of  tho  latter,  however,  were  of  the 

breed,  fattened  upon  the  plains  of  Kansas  and  the  Territories. 
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The  receipts  of  hogs  were  mainly  from  Illinois,  Missouri,  Wi         , 
and  Iowa,  the  latter  State  furnishing  the  largest  number.     Tue 
receipts  of  all  descriptions  of  live  stock  were  largelv  in  excess  of 
of  1869.     The  increase  is  thus  stated  i  Cattle,  129.862  j  hogs,  Sl^uj 
sheep,  9,783;  horses,  2,013. 

The  following  is  a  comparison  of  the  receipts  and  exports  of  1SK 
compared  with  those  of  1869 : 


T„. 

Cottle. 

Hogs. 

Shcef 

M». 

403,102 
294,  717 

1.096,305 

1,  633, 158 
9-24,453 

Itt 

■CI 

Average  monthly  prices  per  100  pounds  for  IJi 

year  1870. 

Months. 

Cuttle. 

B» 

•Sb«, 

J      0JT1 

(1  74    to«T  671 

3  77   to  7  81 

4  10  to  7  68 
4  55  to  882 
4  SO    lo  8  75 

3  63    to  9  07 
3  67   to   8  81 
3  34|  to  1  es 

2*5  to  730 

13  SO  to  89  93 
8  S3  to  9  40 
8  SI   to  8  06 
8  43  to  9  S3 

7  47    to   8  08 

588  to  ess 

H  oo  to  i  a 
s  oo  to  :  ■ 

4  50   to  ' 

270   "IS 

ass  to  ifl 

M  40    to  4* 

2  SO  to  4H 
235  to  IB 

3  10    to  111 

a  75  to  iW 

The  average  prices  per  100  pounds  for  the  year  1869  were:  Cat 
$3  79  to  $7  72;  hogs,  $8  93£  to  $10  25£;  sheep  $2  58J  to  $5  ■ 
The  value  of  the  live  stock  received  during  the  year  1870  is  estims 
at  $67,000,000. 

Since  the  opening  of  the  Union  Stock  Yards,  December,  1866, 
receipts  and  exports  have  been  as  follows : 


j  BeeelpU. 

£x$arit 

CattlO 

1.983,308 
7,738,057 
1,351,110 

i,wf,« 
4*JS 

Sheep  

Shottu  i    <■-- 

U8.35B  «• — . , 

■„—   >r  TR5.716  cattle,  4,145,306  hogs,  and 

*  »ii    -kotiii 

vi..-.     .»       -lONSUMPTION. 

..  .-nor  in  the  years  namcu, 

-    .talent    n  each  of  the 
t  -j  follows : 

past  five 

decades, 

«*»_—.  $86,182,110  $129,336,258  {109,083,552  $883,669,830  $320,340,3*6 

-"nil  average  8,618,211      12,fte,625      10,902,355      28,268,283      33,034,031 

t"1  fiiiir— inj-  ata.fnnv>nt:  jibm  in  deW  *he  quantity  and  "-alue  of 
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s  and  woolens  imported  in  the  past  ten  years,  as  well  as  the  qnan- 
and  valne  of  shoddy: 


Woolcm. 

Wi»>l. 

Shodilj. 

Fonwla. 

Yftlna. 

•Sir 

Pocm&i. 

V»lne. 

Crow  per 

■  m  "■:■> 

'  ■  ilv'iiat 
:iit..-^:i 
■■:   115.-80I 
f.  •v.i.il-i 
r:  ni,;ra 

■.    -.III.::-! 
■1     13,"..  -.31 

:ii:.(»i(i.imn 

CXi    KM 

H.K*.1M 
r-.LJl  V'-'-H< 

:«;,  si  -  i.->.i 
vi.I'JI.hi:! 
:'M.^:,;i-.ii 

4t>,230.1«< 

;■]  '.«:\:*.y. 
*.-■!:■  (,.:im; 
\-4.   :.\:>M 
];>.;«:(.!»  u 
7.vi-.:<.-j 
■p.>l.ii-.[ 

s,*i.-..i7n 

-f.  -TV-:;.  r.J".  h 

IS.T 

lis 

N.'.-ILIITT 

■!;  ur  i'u.- 
:,,  ■•*>.  an; 

556,411 

KM,  M 

i'ji:'i.i 

51-,  lYil 
411.  «*> 
liH.  1111 
55,009 

7  6 

.    HO  :i|i; 

r.H.  :..-.>.  :ii'J 

t-.i.  :,'.■-■,.  ic-. 

(1. 1il.ll-.ll 

3,336,349 

Tagil.... 

33,OM.0M|      SO.  458. 934 

7,;ai.sitj 

15.7 

■1.  1  KI.  4  u:: 

333,624  |                8 

e  following  is  a 
ig  Jane  30, 1871 

statement  of  the  importations  of  the  fiscal  year 

Qnantity. 

'                   TllBfl. 

1871. 

1870. 

1871. 

1870. 

'.'■* 

lb*. 

fi8.05B.02R 

1,377,495 

iia.7w 

(9,780,40 

87,667 
10,  MM,  781 
3,160,037 
48,050 
4,6*1,360 
18,586,874 

6,844,430 

(8,743,350 
55,609 

(.TO.  70S 
H,  361. 713 

i.':   i'.M'JI 

53,620.582 

43,  752, 172 

increase  both  in  quantity  and  value  tbusappears — 18,827,829  pounds, 
93,037,093.    The  average  price  is  advanced  from  13.6  cents  to  143 

(gold)  per  pound.  There  is  also  an  increase  in  the  value  of  wool- 
mported  of  89,317,113,  or  27  per  cent.  The  principal  portion  of 
ncrease  has  been  in  cloths  and  carpets.  It  will  be  seen  that  the 
rtatton  of  wools  equals  that  of  1865-'6C,  and  is  not  exceeded  by 
>f  any  year  since  1363-'64. 

PRODUCTION  OF  OTHER  COUNTRIES. 
g  European  production  of  wool,  according  to  accepted  estimates,  is 
I  equal  to  that  of  the  other  divisions  of  the  globe.  German  esti- 
s,  quoted  in  the  report  on  wools  of  the  Paris  Exposition  Commis- 
roake  the  production  in  Europe  £27,000,000,  of  which  Great  Britain 
s  260,000,000,  Germany  200,000,000,  France  123,000,000,  European 
ia  125,000,000,  and  Spain,  Italy,  and  Portugal  together  119,000,000 ; 
lia  470,000,000;  in  the  entire  world,  1,610,000,000.  Since  that  date 
iroduction  in  Australia  has  increased.  Great  Britain  presents  the 
st  market  for  wool,  and  the  increase  in  the  supply  is  indicated  by 
icrease  in  importation.  In  1820  Great  Britain  imported  less  than 
0,000  pounds;  in  ten  years  more  her  importation  was  32,000,000;  in 
it  had  increased  to  49",000,000;  to  74,000,000  in  1850;  to  133,000,000 
59 ;  and  to  255,000,000  in  1869.  Thus  the  increase  of  imported 
t  has  been  122,000,000  in  ten  years  in  Great  Britain,  a  quantity 
v  equal  to  the  present  clip  of  the  United  States.  Australia  in  1840 
ibnted  less  than  10,000,000,  but  sent  39,000,000  in  1350,  53,000,000 
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iii  1859,  and  158,000,000  iu  1800,  an  advance  in  ten  years'  of  105, 
about  200  per  cent-  The  receipts  from  South  Africa,  which  were  14     i 
in  1S59,  hud  become  3-1,000,000  in  1800.  The  receipts  from  Australia  * 
175,081,427  pounds  in  1870,  and  the  total  importation  for  the  same  j-ar 
was  259,361,903  pounds. 

The  following  statement  shows  the  sources  of  this  supply  aud  tie 
quantity  obtained  from  each  country  in  the  past  three  years : 


Fruin  Sonlli    ,  ■ ..  . 


Found! 

M,  an,  sea 

. ■    a». 92S, SM  j    SsTWfcMS  |  2M,M,»   I 


The  number  of  sheep  iu  the  British  Colonial  Possessions  iu  1868      ' 
officially  reported,  was  57,734,589,  distributed  as  follows:    Mew 
Wales,  13,909,074;    Victoria,  9,532,811;    South  Australia,   4,47'i,! 
West  Australia,  5*9,750 ;  Queensland,  8,921,784;  Tasmania,  l,742,!>id; 
New  Zealand,  8,409,919;   Mauritius,  18,057 ;    Natal,  286,264;  Cape  of  | 
Good  Hope,  9,830,005. 


COTTON  CONSUMPTION. 

The  manufacture  of  cotton  in  this  country  is  slowly  increasing.  Jj 
October,  1870,  according  to  the  estimate  of  the  National  Association  of 
Cotton  Manufacturers,  which  was  based  upon  actual  returns  from  t 
large  proportion  of  the  mills,  there  were  in  operation  817  mills,  running 
7,114,000  spindles  aud  consuming  881,564  bales  of  cotton  of  466  pound! 
each,  in  the  year  closing  at  that  date — an  increase  of  3  mills,  350,443 
spindles,  and  7,310  bales.  Of  these  mills  738  were  in  the  North,  witt 
0,851,779  spindles,  consuming  748,153  bales,  and  in  the  South  109  mills, 
running  262,221  spindles,  and  using  09,007  bales,  the  remainder  being 
used  in  woolen  mills  for  upholstering,  &c.  Thus  28  per  cent,  of  the  crop 
of  1869  was  consumed  in  this  country.  In  1860  the  consumption  of  tie 
United  States  was  about  one-fifth  of  the  crop. 

Iu  1820  the  proportion  of  cotton  imports  of  Great  Britain  furnished 
by  the  United  States  was  fifty-two  per  cent. ;  in  1830,  seventy-two:  in 
1840,  seventy-seven;  in  1850,  sixty-seven;  in  1800,  eighty,  and  in  1870, 
after  reduction  to  a  trifling  percentage  during  the  late  war,  it  has  reached 
fifty-four  per  cent.,  with  a  certainty  that  the  importation  of  1871, 
from  the  great  crop  of  1870,  will  nearly  restore  the  old  proportion. 

A  parliamentary  report  makes  the  following  statement  of  the  number 
of  spindles  iu  the  United  Kingdom  iu  September,  1S70,  iu  comparison 
with  the  numbers  reported  at  former  dates : 

1356.  1861.  ism 

England  and  Wales 25,819,000        28,352,000        36,083,181 

Scotland 3,041,000  1,915,000  l,21p,8C 

Ireland 151,000  120,000  126,32! 

ToUl  in  U«it«d  Kingdom 28,011,000        30,387,000        37,339,89! 

At  35  pounds  of  cotton  to  the  spindle,  the  amount  annually  consumed 

cannot,  lor  several  years,  exceed  1,300,000,000  pounds,  or  less  than  three 

millions  of  American  bales,  and  has  actually  been  much  less  than  that 

With  the  present  supply  of  India  and  other  foreign  cotton,  the  United 

ites  cannot  expect  to  furnish  much  more  than  two  million*  of  baleajs 
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Great  Britain  for  several  years  to  come,  and  Dot  more  than  three  millions 
to  all  foreign  countries  together,  so  that  a  crop  like  that  of  1870,  with  the 
supplies  from  other  countries,  will  give  a  surplus  of  half  a  million  bales 
until  the  spindles  of  the  world  shall  have  been  materially  increased. 

The  following  statement  shows  the  status  of  British  importations  for 
the  years  named : 


1850. 

laea. 

1830. 

aa.ua,  iu 

M.SSfl.ih" 
18,931,414 

lie,  8B,  ie 
aw,  913 

3,000.698 

Fimndi. 

44.'  0J«!  6  a 
SW,  ft  1,168 

Fmadt. 

01,00,838 

063,  570,  861 

1.330.  939, 159 

The  increase  of  ten  years,  through  earnest  and  persistent  efforts  of 
European  cotton  supply  association,  in  India,  Egypt,  and  Brazil,  ban 
been  less  than  that  made  in  the  United  States  in  the  single  year  of  1870 
over  the  previous  crop.  It  is  evident  that  no  stimulation  of  produc- 
tion elsewhere  will  destroy  our  foreign  market  for  cotton,  and  manifest, 
to  the  most  superficial  observer,  that  as  the  manufacture  increases  in 
this  country,  and  the  proportion  for  export  diminishes,  the  more  indis- 
pensable to  foreign  manufacturers  will  be  that  surplus.  The  quality  of 
our  cotton,  its  indubitable  superiority  to  that  of  India,  will  make  it  a 
necessity  to  Europeans,  who  would  compete  with  the  manufactures  of 
the  United  States  in  tbe  markets  of  the  world.  It  is  evidently  the  des- 
tiny of  this  country  to  take  a  large  share  in  the  business  of  supplying 
the  world  with  manufactured  cotton,  a  result  to  whicb  the  quality  ot 
the  staple  and  tbe  inventive  genius  and  skill  of  Americans  will  largely 
contribute.  Tbe  quantity  of  cotton  exported  from  this  country  in  the  lost 
eleven  years,  (fiscal  years  ending  June  30,)  both  upland  and  sea  island, 
with  cite  value  of  the  same,  is  presented  in  the  following  statement : 


Year. 

aura. 

«1A    IUfA 

QotatUy. 

Valnt 

Quantity. 

Value. 

''^'j:.'.'-,':-- 
-  ■  ir.r.'i'r.i 

■  ::— .  „<:: 

■  i  ;:si,-J?H 
:     -nr..3i;- 

*J4.M1,+83| 

lillHiVli);. 

:,M':i..iin 
.-.1  :"".!•■; 

itiii£sag 

i  ft.  :■>-. :v.' 
n.i-.-.H.n 

:.:   .     .    .-! 

aas  ! 

re!5 ! 
m.t ! 

3o.i ; 

rnundi. 

r„lW,Kl 

i-:Ui 

:,■:-,.  -.:■ 

l*i  Ml 

_  :  !■■«>,  ^4 
■I.  W.315 

v. ;-.'..  -jj.i 

(■.  :nr.i,  :L.n 

3,  aia,  tee 

IBM 

1BES 

Sl-.'T.  >-;i 

■J!»l  ITS 

The  largest  returns  lor  a  single  year's  exportation  ever  made  were 
those  for  the  year  ending  June  30,  1866,  a  portion  of  the  cotton  having 
been  produced  in  1805,  and  the  remainder  brought  forth  from  the  hidden 
stores  of  previous  years,  all  realizing  an  average  of  42.5  cents  per  pound. 
The  export  of  187*0,  mainly  the  crop  of  1869,  yielded  $224,  121,191,  at 
23.4  ceuts  per  pound.  * 

The  export  of  the  fiscal  year  ending  Juno  30,  1871,  amounted  to 
1,459,715,036  pounds,  and  realized  8216,889,570.  Thus  tbe  export  ot 
3,132,650  bales  (of  466  pounds)  which  furnished  a  surplus  above  the 
requirements  of  consumption,  brought  87,231,621  less  than  2,047,027 
bales  which  were  needed  tor  current  use  by  the  mills  of  Europe. 
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Prion  of  certa in  product*  of  1870  in  tome  of  the  principal  eiRa.   Ik 


MM. 

January. 

FebniHrj. 

March. 

April.         1        Miy. 

Flour,  snperfl.  lie.  Suit* ... 

H  81    to  85  00 
'a    lo     124) 

IB.*..1.? 

M70  to  H  85 

4  00    to    4  85 

123    IO    131 
88  to       01 

HB  to  MM 
4T5  to   4  85 
4  05    to    5  30 

103   to    123 

130   to    133 

M50   to  *4  60  |t4M  to  KB 

450    to     4  55      4  60    lo    4> 
400    to     490     500    lo    IB 

winter,  red   mul 

133   to    137     138  to  IX; 

»05    to     IDS 

55  to       SO) 

03    to        63 

10  00   to  90  Oft 

23  50    to  24  00 
10  00    to  15  00 

■4  on  to  17  oo 
14   to      30 

in  to     nj 
ail  to     art 

231  to        25i 

»*to       M 
10!  to       11, 

Gay,  whipping  ■  luulitir.'a  . 

>4  60     to  20  Oil 

14  00    to  17  00 
15J  lo        W 

36   to       4G 
111    to        17 

341  to       33* 

?S    "- 

4S   3 

JO  00    to  S3  00 
501    to  13  00 

10  00    to  15  00 
13  50    to  17  0J 

14   'o       M? 

14    to        15* 

21]  to       331 

33Jto       351 
71  to       m 

8)  to        10 

28  50    to  9»H 

13  00    to  1541 

moo  to  up 

10  to  ,  IH 

14  to      ■ 
30    to       « 

15  to      II 
10  to      '■ 
3*1  to 

331  to 

«»   i 

WW      11| 

Lib],  prima,  tierce 

iS  to    «* 

State,  dairy 

24  j  to        25j 
S3f  to       201 

as  3 

lDl  to       111 

IMiun,  low  middling 

middling  to  good 

middling 

Toliocco,  sound  lags 

metuuui.l«Bf .... 

W  W       " 

41    U       40 

40   to       43 

S'to""47 

40  to     a 

28   to      ■ 

6  SO 

4  371  to  S  M 

Horn-,  wblte  winter  eitrft 

a  oo  to  o  oj 

4  53  to    5  50 
a  15   to    3  50 

3  05   to    4  73 
3  40   to    3  50 

035 

3  70  to  4  IS 

3  50  to   3  Ml 
85110        80 
781  to        7!>J 
711  to       73 
694 lo       70 

spring  ostrn,  good 
WlirMt,  No.  1  Bini:t- 

95  to     m 

BOito       9S 
80   to       87 
8Mto       K! 
4.-.lto       411 

761  to        771 

Wito        09 
6»  to  .     73 

Wi  t.i       -i) 

T.ljui          7-1 

7331c,        78 
73$  to        723 
70   lo        77| 

40  to        431 
33Jto        34 

3  00    tol3  00 

o  oo  to  io  oo 

3a  to       38J 

37*  to       371 
32  to        331 

11  00  to  12  00 

8  00  to  9  CO 

25  25   to  30  00 

14   to        14) 

28  to        30 

2li   to        28 
38  to      30 
47  to    .53 

4  00   to    4  33 

381 tu       43 

ili:v,(iiiMttiyrpr<*iL-d,(oii 

1  00  to  13  00 

8  oo  to  o  on 

20  00  to  20  75 
14!to        15j 

28  to       291 

13  00  lo  13  00 

9  50  toll  00 

25  15  to  20  50 

141  to       14i 

31    to        34 

35  to        S3 

30  to       33 

47.    lo'    500 
4  JO    to    4  60 

13  00  to  14  OO 

17  75   to  28  50 

35*to""'si 

38  to      30 
30  to      33 
47  to      S3 

son   to    373 
4  7.-.   to    IN 
140    to    431 

pnirlo,  prened,  (on 

Port,  raw* 

\y\x.l,  „:™bBl,  linn.... 
unwashed,  course. 

«  to       03 

■i-;.  >..   ;oo 

n.„,  Z«""' 

-oporto.-      ..... 

1  10    to    1  11 

105   to    100 

1  OU    to    ]  07 

M  to     » 

o:'"i  t^  i-jou 

7IJ0    to  3300 

W   to       54 
M    to        50 

13  00  to  14  00 

17  00  to  33  00 

3525    to  2850 

15  to       10 

3d  to       30 

M    to       S3 

1300    to  14  00 
19  00    to  20  00 

ill  to      18 
34  to       35 

38  to       39 

3  00  to  13  be 
700    to  3300 
3850    to  3936 
161  to       1* 
37   to      30 

12  00    to' 13  00 

10  00    to  33  00 

X  00    to  27  00 

14   to       171 

30  to      33 

31    to       33 
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quotation!  ars  giten,  a»  nearly  as  practicable,  at  the  first  of  each  montA. 


a. 

Jnlj". 

Angus!. 

September. 

«** 

HoTembm. 

Dooemljer. 

$475  toW85 

4V5    to    485 
118    to    1X8 

130  to    134 

1  05    to    IffiJ 

15  10    totSX 

5  10    to    5  30 

ioe  u  130 

07}  to       69 

530    to    595 

105   to    124 

158    to    IN 
95  to    100 

04    to        06 

(510   to!545 

5  10    to    5*0 
545   to   565 

84  to      851 

M85   to  15  00 
485  to  500 
590  to   585 
105  to  130 

127  to  139 

85  to     87 

1530   to  15 50 

5  75   to  6  30 
114   to   132} 

134    to   135 

80  to     82 

«5  00  tots  20 
5  00  to  520 
5  75   to  630 
118  to  1371 

143  to  146 
70  to     8* 

66    to        08 

18  00   to2500 
27  B7  lo282S 

IS  00  to  1000 

16   to      171 

181  to      101 

191  to      20j 

9  to       Bj 
10  to      loj 
55   to      00 
37   to      42 

33  to     90 

650   to  835 
000  to  6  75 

425   to   450 

90   to   103 

3?ito      38 
341  to      351 

5  00    tolGOO 

0  00   tola  00 

141  to      10 

18   to      20 

.  24   to      28 
27  to      30 

5  50  to  575 
4  50   to   4  75 

51    to      63 

S£  S 

63  til      64 

18  00  to  23  00 

300  to  aoas 

:6  00    to  18  50 
1«  to        1« 

is  a 

201  to       SOI 
71  to        10 

as  a 

2100   to22  50 

14   to      16) 

90   to      32 

l«i  to     Hi 

161  to      18 
7   to        8J 

as  % 

»6S    to  29  87 

*«  toj»oo 

:i5o  toss  so 

1600   tolS50 
141  to     ifli 

5  to      15 

38  00  to«300 

1100    to  15  00 
141  to        161 

8    to        151 

10   lo       15] 

1200   to  IS  00 

16  00   to  19  00 

U   to       171 

i9  to    ie| 

20    to        201 

■WJ-fl        101 
11   to       111 
55    to        60 

18  to      A 

700  to    825 
6  00  to  6  75 

600   to    050 

i  io  to  i  iai 

761  to        78 
43  to        45 

4  00  to  15  50 

1  00  to  14  00 

25  00  to9S00 

141to       IP! 

93  to      95 

97  to      30 
45  Co       50 

660   to    700 
6  35    to    AGO 

5  75    U    6  00 
1  50   to    1  55 

1  3J    to     1  35 
198  to    130 

15  00  to  1800 
14  to     30 

13  to     161 

as*  to     aii 

Is  a 

•ito       1ft) 

I» 

71to       8 

Olto       9) 
23  to     36 

535   to  700 
4  75   to  5  50 

104  to  1051 

63  to      631 
59)  to      001 

500  toieoo 

050  toll  50 

7,to  $ 

alto    ioj 

41  to   491 
22   to      251 

700  to  750 

4  75  to  600 

400   to  450 
97  to  llOJ 

34   to      34i 

6  00  to  17  00 

loo  tola oo 

UOO   U24  50 

M ......  . 

28   to      27 
49  to      48 

5  75  to   000 
5  40   to   5  60 
415   to   5  00 

aa»to     as 

7  15 

26   to       30 

575  to  750 

i  044to'  i  mi 

85  to       M 

■raito     73 

43  to      521 
43   to       44 

3  50  to  15  00 

0  00  toll  00 

24  00   to  29  50 

151  to        151 

29  to       21 

25  to      27 
45  to      S3 

550    to    575 
525    to    540 

37  to     34 
5  75  to  7  95 

3  75  to    3  85 
1  Ollto    1  03 

mto       48j 
39ito      40J 

9  00  to  10  00 

595  to  550 

400    to   435 
lOaito   1031 

53   to      6l[ 

38   to      381 
34( 

15  00  to  16  00 

151  to        151 

ai  to     S3 

25  to        27 
ail  to       28 

it  S3    to    5  50 
4  90    to    5  10 

14  to      15 

!4lo      S8 
29  to       30 

5  75  to  600 
130  to  135 

lllto      12 

94    to      24 
35   10      20 

45  to      50 

4  1'.    to    4  50 

115  to  110 

!!o 

IKS  ii! 

79   10      89 

66  to      67 
43  to      45 
2  00   to.14  00 

141  to      181 

57    to        58 

50  to      55 

151  to      1« 
33  to     35 

1300    to  1300    1900    to  1300 

16  00  to  aaio  16  00  toaooo 

"iJitt       Mil     15*  to       191 

ao  to     aa !    ao  to     aa~ 

4  00    to  15  00 
9  00    Io  34  00 

w  to   m 

200  to  1400 
750   to2800 

sa  to    so4 

12   to      10) 
98  to     30 

58 
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Priaa  of  certain  products  d/1870  in  some  of  the  principal  othtt.  A 


Product*. 

January. 

Feb™,. 

March-                 April.                 Itij. 

ClKCDiSATl— Cont'd. 

Bnttor,  fair  toeoort 

Cberae,  rbotce  factory. . 

Boss  tojoan 

10    to        12 

40    to        43 

35   to       40 

4  00   (o    4  83 

4  00    10    4  30 

1  25    lo     1  3j 
05   lo      9H 

*025  to  to  27 

234  to       23 

10  lo       IS 
10  lo       14 

HJto       12 

42  to       43 
45   to       50 
38   is       30 

(023  to  (027 

SOW    to  MM 

Ipso  MM 
15*  t>    it 

i4  u    a 

Si 

4ita      S. 
50    b. 

ami 

45  to     31 
31    to     8 

'miudli„R      '-.... 

Tobnoco.  common    lam, 

W.  Virginia 

fillers,  ObTo... 

fiasco -waal]  od.  man 
flef.cc-wa.ahed, 

10  to       11 

111  to       111 
50    to       SS 

45   to      48 

45  to      50 

31   to      32 

as  ? 

0*to        1 

50    lo        52 

45   to       48 
45   to       50 
31   to       39 

nnwaabwr   mana- 

3  73  to    4  25 

1  20    to     1  40 
52   to       54 
71    to        7) 

1  18    to    1  27 
85    tot      03 
49    to        51 
«U        « 
70    lo        7t 

3  40   to    370 

7  00    to     7  75 

<a  to     m 

3  50   Hi    ID 
400    to    451 

150  lo  en 

125    to   1M 
130   to   1*3 
90   to   IN 
58  to      CD 
1  111    10    1* 
100    to    1*4 
100    to    l«t 

Wlu'flt,  cboice  red 

luring,  No.l 

Oats.miied.inB^ck.i.... 
Corn,  white  la  «ck.  . . 

Haj    I1!.. ice    

1730    l°        "" 

SI    to     '  ■JH 
50   to       53 

10  00    lu  17  51 

20    to        3D 
n  00    to  37  25 

90tto       91 
45    |o       St 

30    lo       41 

94    to      17 

2815    toJ9« 

161  to      1! 

Wool,  tub  ««b-d 

40    to        50        40    to        30 
33   to       40,     35   to       40 

.loo    IO2T50 

10    lo        17 

Tuba.  f...  fad-T)'  lu„>  ay 
vac"  pt-TUKQib  .  . 
.—._•.  n;r  ,,.,.■  ij 
n«J1om  W.  Kt 

800 

771 

823 

900 

900 

910 

09- 

ait  to       211 

91}  to       291 

**»  :"    .  •'* 

3  jo  t-  :•  j- 

8  05    to    »5u 

191  to       20 

2J1  to        22) 

'-■■     to  29*5 

17,  to       19} 

2l|lo        9J 

SW95    to  2*30 

t  \ii  to    4  GO 

U.W       181 

WOO    to  MM 
440   to   465 
500    to    893 
14S   to    150 

"Vh..    «iiwrlia« 

btftw  grades 

jao  'o  5  jo 

I-.  j«    ii", 
iot  to     lei 

17(to       30 
17   to       82 

lit  to      23 

61    to       62 

700    to  2000 

15  to       17 

181  to      m 

15  to       iB 

30   to       43 
15    to        22 

Hta      11 

je  no  tosjoo 

30  l»    to  30  O-i 

w  to     id 

18   to       IB) 

15   to       22 

15    to        33 
134  to       22 

IM    !o        70 
18  00   to  37  00 

aioo  w38oo 

14  lo        10 
17   to       181 

is  to    as 

30    (»        41 

15  to      21 

63    to      63 
4  00    to  96  50 

500   to  2700 

16   to      171 
lBtto      M 

IB    to       30 

S3   to       « 
U  to      93 

Otto     ii 

..     wrcr.lnllreiDMtuc 
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IMMIGRATION. 

The  immigration  for  the  year  1870,  as  appears  by  the  official  record, 
amounted  to  356,303,  the  aggregate  of  the  foreign  passenger  list  beiDg 
378,796,  of  whom  22,493  did  not  intend  to  remain  in  this  conntry.  The 
largest  number  of  passengers  from  any  one  conntry  was  91,779  from 
Germany.  Ireland  sent  75,544,  England  59,488,  Canada  51,278,  Norway 
12,356,  Sweden  12,009,  China  11,943,  Scotland  11,820.  The  number  from 
China  is  3,797  less  than  in  1869.    Japan  sent  48  in  1869  and  74  in  1870. 

The  occupations  of  more  than  half  of  these  immigrants  is  not  staled; 
1,854  males  and  278  females  are  credited  with  professional  callings,  180 
males  and  20  females  are  artists,  and  31,372  males  and  592  females  skilled 
artisans;  the  "miscellaneousoccnpations"  number  136,058  males  and  9,724 
females;  16,529  have  no  occupations ;  and  from  those  whose  occupation 
is  not  stated,  128,254  are  women,  leaving  but  62,342  males  unclassified. 

A  statement  of  the  total  immigration,  from  the  earliest  records  of 
our  national  history,  as  prepared  by  the  Bureau  of  Statistics  of  toe 
Treasury  Department,  makes  the  grand  aggregate  7,803,865.  The 
decade  ending  in  1860  had  the  largest  immigration,  that  ending  in  .1870 
an  influx  almost  equally  large,  and  the  entire  immigration  prior  to  1860 
was  only  a  little  larger  than  of  either  of  the  two  subsequent  decades. 
Great  Britain  sent  her  largest  contributions  in  the  decennial  period 
ending  in  I860,  and  nearly  as  many  in  the  decade  ending  in  1850  as  in 
that  just  closed.  Among  the  countries  increasing  their  offerings  are 
British  America,  from  which  immigration  has  advanced  from  59,309  to 
167,349 ;  Denmark,  from  3,749  to  17,885 ;  Belgium,  4,738  to  7,416 ;  Italy, 
7,012  to  12,796 ;  China,  from  41,397  to  68,059.  It  will  be  seen  that 
nearly  all  our  immigration  is  from  Northern  Europe,  very  little  coming 
from  Asia,  and  a  scarcely  appreciable  amount  coming  from  Africa  or 
South  America.  The  influx  during  the  past  two  years  has  not  been 
equal  in  volume,  the  "  net  emigration  "  of  the  first  two  years  failing  to 
reach  ninety  thousand  per  year,  nearly  doubling  that  figure  in  1863, 
still  increasing  from  that  date  to  1866,  when  it  was  314,840,  then  falling 
the  next  year  to  293,601,  and  in  1868  to  289,145,  rising  again  in  1869  to 
385,287,  (the  highest  figure  reached,)  and  in  1870  standing  at  356,303. 

The  census  of  1870  returns  5,566,546  persons  foreign-born  in  a  total 
population  of  38,555,983;  and  9,734,845  persons  having  both  father  and 
mother  foreign,  and  10,892,015  having  a  foreign  father.  Thus  nearly 
15  per  cent,  of  our  present  population  are  actual  immigrants,  and  25  per 
cent,  are  of  unmixed  foreign  parentage.  These  persons  are  mainly  workers, 
increasing  production  and  wealth  very  rapidly,  developing  resources 
that  must  long  remain  hidden  without  their  aid,  and  especially  service- 
able in  the  primitive  and  ruder  forms  of  labor  by  which  railroads  are 
built,  factories  manned,  mines  worked,  and  farm  products  grown. 

The  States  increasing  in  wealth  most  rapidly  are  those  which  have 
secured  the  largest  aid  from  this  sonrce.  A  day  may  come  when  increase 
of  population  may  cease  to  add  to  the  wealth  of  a  State ;  but  that  time 
is  far  distant  to  any  one  of  the  United  States.  In  New  York  more  than 
one-third  are  foreign-born,  more  than  half  of  foreign  parentage;  in  Mas- 
sachusetts, one-fourth  are  of  foreign  birth,  and  nearly  one-half  of  foreign 
parentage ;  in  Illinois  and  Iowa  one-fifth  were  born  in  foreign  lauds; 
in  Wisconsin  and  Minnesota  more  than  one-third  are  foreign-born,  and 
two-thirds  of  foreign  parentage;  and  in  Iowa  and  Kansas  one-eighth 
are  of  foreign  birth.  All  of  the  growing  States,  in  which  production 
and  improvement  are  peculiarly  noticeable,  owe  much  of  their  growth 
ind  prosperity  to  the  settlement  and  labor  of  immigrants.    The  pro- 
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gressive  people  of  tbe  Sonth  see  the  advantage  of  this  stream  of  immi- 
gration and  are  devising  means  to  divert  a  portion  of  it  to  their  section. 
Hitherto  it  has  been  benefited  by  it  only  in  a  slight  degree.  The  cloven 
States  south  and  west  of  the  Potomac,  or  the  cotton  States,  have  only 
210,684  persons  of  foreign  birth  in  a  population  of  9,487,386,  or  23  per 
cent.;  excluding  Louisiana  and  Texas,  but  one  per  cent. 
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Statement  of  the  exports  of  agricultural  product-)  of  the  United  States,  iciih  their  imieedialt 
manufactures,  for  the  year  ended  Jane  30,  1071,  furnished  by  Edward  Young,  Chief  oj 
Jlurcau  of  Statistics,  Treasury  Department. 
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StaieiMnt  of  agricultural  produaUetporltdfiimtSe  United  States,  $-c — Continnod. 
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In  the  report  of  the  editor,  in  another  portion  of  this  annual,  may  be 
fount!  the  results  of  other  investigations  of  the  Statistical  Division.  A 
large  amount  of  statistical  material  has  been  prepared  for  other  branches 
of  the  Government  and  for  industrial  organizations ;  and  investigations 
are  in  progress,  the  results  of  which,  it  is  believed,  will  serve  to  enlarge 
the  usefulness  of  this  branch  of  the  Department,  and  aid  in  the  great 
work  of  subduing  the  millions  of  yet  unbroken  but  fertile  acres  Boon  to 
be  brought  into  cultivation. 

J.  E.  DODGE, 

Statistician, 
Hon.  Horace  Capbon, 

Commissioner. 
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REPORT  OF  THE  ENTOMOLOGIST  AND  CURATOR 
OF  THE  MUSEUM. 

Sib  :  Daring  the  past  year  an  unusually  large  number  of  letters  has 
been  received  from  persona  in  all  parts  of  the  United  States,  desiring 
information  on  toe  natural  history  and  habits  of  certain  insects  which 
have  lately  been  found  to  injure  various  crops;  desiring  at  the  same 
time  to  know  what  remedies  have  been  recommended  to  effect  their 
destruction,  or  at  least  to  diminish  the  losses  caused  by  their  ravages. 
Many  new  facts  have  been  discovered  within  the  last  twelve  months,  by 
State  and  private  entomologists,  concerning  the  food  and  habits  of  cer- 
tain insects  which  have  hitherto  been  unknown.  Many  have  been  found 
to  injure  cultivated  plants  and  trees,  which  formerly  were  thought  to 
confine  themselves  merely  to  wild  vegetation  and  weeds. 

To  give  publicity  to  these  facts  it  will  be  necessary  to  quote  extensively 
from  Mr.  Riley,  of  the  American  Entomologist  and  Botanist,  (a  valuable 
journal,  which,  unfortunately,  has  been  suspended  for  one  year,)  Dr.  Pitch, 
Dr.  Walsh,  and  other  standard  practical  entomologists,  whose  works  the 
greater  number  of  our  readers  may  never  chance  to  Bee.  I  shall  also 
give  extracts  from  correspondence  of  the  Department,  from  my  own  pri- 
vate note-book,  and  the  results  of  experiments  made  in  the  Department 

To  give  some  idea  of  the  ravages  committed  by  insects,  Hon.  Horace 
Greeley  recently  stated  that  if  he  were  to  estimate  tbe*average  loss  per 
annum  of  the  farmers  of  the  country  from  insects  at  $100,000,000,  he 
would  doubtless  be  far  below  the  mark. 

I  will  first  take  up  the  order  of  Coleoptera  or  beetles. 

Tetracha,  [Megacephata.)  Virginica,  (Hope,)  a  large  tiger-beetle,  is  men- 
tioned here,  as  it  is  said  to  destroy  the  Fig.  1. 
larva  of  the  Colorado  potato-bug,  Dory- 
pkora  1Q-Uneata.    The  larva  of  the  tiger- 
beetle  is  predaccous,  and  fowls  upon  in- 
sects, worms,  &c    The  specimen  figured  , 
escavated  in  the  earth  a  round  hole,  about 

the  diameter  of  a  common  lead-pencil,  ,Y  J^!L%fe  fcj 
from  three  to  five  inches  in  depth.  This  4  '"'""' 
almost  perpendicular  retreat  was  dug  in 
the  mouth  of  June,  the  larva  changing 
into  the  pupa  and  perfect  insect  in  the  -^ 
course  of  a  few  weeks.  Great  numbers  ^ 
of  lame  were  taken  by  the  common  method  of  inserting  a  stalk  of 
grass  into  the  hole,  leaving  the  top  sticking  out.  The  underground 
larva,  endeavoring  to  eject  the  intruding  stalk,  seizes  it  with  its 
powerful  jaws,  and,  pushing  it  upward,  causes  the  top  of  the  grass  to 
-shake.  When  this  takes  place,  if  the  stalk  is  immediately  jerked  out, 
the  larva  will  be  brought  with  it,  still  holding  on  to  the  stem  with  its 
jaws.  A  larva  that  was  kept  alive  to  observe  its  habits,  was 
placed  in  a  common  flowerpot  partially  filled  with  earth,  moderately 
consolidated  by  pressure;  a  hole  was  theu  made  in  it  with  a  lead-pen- 
cil, and  the  larva  placed  tail  Grstin  the  hole,  when  it  immediately  worked 
itself  down  out  of  sight.  Tho  next  day  it  fed  voraciously  on  earth-worms 
and  insects,  as  if  uothing  had  happened.  A  curious  habit  was  observed, 
that,  when  tho  earth  iu  which  the  larva  was  kept  was  watered,  it  invaria- 
bly brought  largo  pellets  of  mud  in  its  jaws  to  the  top  of  its  burrow,  and, 
commencing  to  build  at  the  sides,  in.  a  very  short  time  effectually  closed 
the  opening  with  a  somewhat  arched  roof,  so  that  its  retreat  could  not 
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be  inundated.  In  a  short  time,  if  do  more  water  was  poured  on,  and 
the  flower-pot  was  placed  in  tbe  sunshine,  the  pellets  were  removed  one 
byoneaud  the  hole  reopened.  Thislarva  was  extremely  voracious,  devoai- 
big  every  insect  which  passed  over  its  hole,  not  even  sparing  birrs  of  id 
own  species  that  were  dropped  intentionally  within  its  reach.  Tbe  pnp» 
was  (brined  at  the  bottom  of  the  burrow.  The  perfect  insect  is  said  to 
be  crepuscular,  and  devours  other  insects.  It  should  therefore  he  pre- 
served, together  with  the  other  species  of  tiger-beetles,  as  they  five  en- 
tirely upon  animal  food,  and  do  not  touch  vegetable  diet  at  all. 

The  rove- beetles,  or  Stophylnidcp,  are  long,  narrow,  mid  depressed  in 
form,  having  the  abdomen  much  longer  than  the  wing-covers,  which  are 
very  short.    These  insects  are  very  voracious,  and  toed  on  various  ani- 
mal and  vegetable  substances.    Tbe  young  larva  of  a  small  dark  colored 
beetle,  belonging  to  this  family,  Aleockam  atitkomyia:,  was  discovered 
by  Mr.  Philip  8.  Sprague,  of  Boston,  Massachusetts,  to  bo  parasitic  on 
tbe  larva  of  Anthomi/ia  bratuticce,  or  cabbage  fly.     Mr.  Sprague  state 
that  a  unmlier  of  cases  of  the  Anihomywven  examined  with  a  micro- 
scope,  which  were  found  to  contain  this  parasite,  but  he  could  discover 
Fig.  a    no  break  or  orifice  through  which  the  rove-beetles  could  bare 
tm^^rm  entered,  thus  |irovi  ng,  as  faros  he  could  judge,  that  the  cabbage- 
^5:y^  fly  larva  was  entered  by  the  parasite  before  its  skin  had  bard- 
/Y\[  ciieil  into  the  pupa  case,  by  gnawing  a  hole  through  the  Bids 
/WX  near  the  extremity.    This  insect  is  therefore   beneficial,  and 
JEfl    should  be  protected  as  far  as  possible  in  cabbage  gardens  or 
'\?\   fields. 

The  larva  of  TraftniitadubUi  (Mel*.)  hasheen  found  injuring  maize, and 
Fie  3  '"   l"'1-'*'11  n,lts-     I[s  neilr  relative,  Trogtutita  mauritaxita, 

""  '  (Oliv.,)  is  extremely  injurious  to  stored  grain.  Iu  Praties 
it  is  termed  the  *'  Oadelle."  When  very  numerous  this 
insect  can  be  destroyed  only  by  kiln-drying,  which  wul 
not  injure  the  grain  materially  for  domestic  purposes, 
although  the  process  will  certainly  prevent  germination. 
The  larva  of  a  very  small  brown  beetle,  Syl-      m~A 

VMtt/jf    ttiritnimi^nxik.    fSti'iib.l    Iisih    bi'fii  tnimd  ** 


vanux  gurinamermx,  (Steph.,)  has  been  found 
feeding  in  the  grains  of  wheat,  oats,  maize,  and 
rye,  and  it  likewise  injures  the  seeds  of  apples  .„. 
which  have  been  preserved  for  planting.  It  MRY  I 
was  also  taken  in  considerable  numbers  from 
holes  eaten  in  wimples  of  dried  leaf  tobacco.  ' 
Several  samples  of  tobacco  were  almost  entirely  destroyed  by 
another  brownish  insect,  Sitodrcpa  panicea,  (Thorns,)  (Agri- 
cultural Iteport,  1854,  plate  5,)  which  is  almost  omnivorous,  feeding  on 
maize,  &c,  ginger,  rhubarb,  and  even  on  red  or  cayenne  pepper,  and 
the  Spanish  flies,  or  cuiithnrides  of  the  druggists'  shops.  The  fact  at 
these  insects  eating  tobacco  is  merely  mentioned,  as  it  is  generally 
believed  that  no  insect  will  touch  tobacco  when  dried.  Alum  has  been 
recommended  to  destroy  this  insect,  but  the  only  remedy  we  have  found 
successful  is  to  bake  tbe  infested  tobacco  in  an  oven  heated  very  hot  by 
steam. 

A  small,  blackish -brown  beetle,  Ptatyccnu  querent,  (Sch.,)  commonly 
Fi  5  known  as  theoak  horn-bug,  and  found  in  the  larva)  and  imago  states 
in  rotten  wood  of  oak,  is  said  by  the  American  Entomologist  to 
destroy  buds  of  the  pear  in  spring.  This  tact  has  hitherto  been 
unnoticed  by  entomologists.  The  perfect  insect  hybematea- 
Tho  males  have  large,  horny  jaws,  somewhat  similar  to  but 
smaller  than  tbe  stag-beetles. 
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Ckryxobothria  calcarata,  (Mels.,)  (femorata, Lap.,)  (Agricultural  Report, 
1808,  p.  02,  flg.  97.)  tlie  flat-headed  apple-borer,  or  thick  -legged  Bwpreatit, 
which  is  Raid  to  injure  apple,  peach,  and  oak,  deposits  ita  eggs  on  the 
bark,  and  tin*  larva  is  generally  found  on  the  south  or  southwest  side  of 
the  tree,  preferring  trees  that  have  been  "sun-scalded."  It  bores  into 
the  solid  wood  under  the  bat-It,  and  is  stated  by  Mr.  Packard  to  remain 
as  larva  one  year.  Dr.  Pitch,  in  Ms  fifth  report,  1853,  states  that 
before  tipple  trees  were  introduced  the  larva  probably  fed  on  oak.  The 
perfect  insect  appears  from  May  to  July,  and  may  generally  be  found 
sunning  itself  on  the  trunks  of  the  trees.  To  protect  maple'  and  other 
trees  from  the  attacks  of  the  Chryxabotkris,  applications  of  soap  on  the 
trunk  and  larger  branches  in  May  and  during  the  summer  are  said  to  be 
an  effectual  remedy. 

The  larva  of  another  very  similar  insect  belonging  to  the  same  family, 
Jhcerca  diraricata,  (Lee.,)  mines  in  the  sap-wood  and  under      tig.  6. 
the  bark  of  apple,  beech,  cherry,  peach,  and  plum  trees.    The 
insect  itself  can  he  found  from  June  to  August  on  the  trunks 
of  these  trees.     In  order  to  preserve  the  trees  from  these 
insects,  it  has  been  recommended  to  wash  the  trunks  wi 
Boine  alkaline  solution—  hard  or  soft  soap,  thinned  to  a  proper 
consistence   with   salt  brine,  to   which   tobacco  stems   are  ' 
added — from   June  to  August,  repeating    the  wash  after 
heavy  rains  or  dews. 

Some  rasplierry  canes,  sent  by  Mr.  Charles  Carpenter,  of  Kelley's 


Fig.  7. 


Island,  Ohio,  which  had  been  injured  by  some  unknown 
insect,  were  received  in  January.  At  flrst  it  was  sur- 
mised to  be  the  work  of  Oberea  Mpvnctata,  or  raspberry- 
borer,  an  insect  which  is  known  to  injure  raspberry- 
plants  by  burrowing  in  the  pith,  but  after  the  larva  had  I 
changed  to  the  perfect  insect,  it  was  found  to  be  Agrilus 
rvfteolliK,  (Say,)  a  small  wedge-shaped  Iteetle,  with  a  ruby- 
red  thorax  and  blackish  wing-covers.  The  injured  canes 
presented  Ike  appearance  of  a  swelling  in  the  stem,  form- 
ing several  ridges.  Mr.  Saunders,  in  describing  an  in- 
jury done  to  raspberry  canes  in  Canada,  and  ascribing  it  I 
to  Oberea  tripvnetata,  states  that  "the  new  cane  is  first  I 
girdled  near  the  tip  in  two  places,  one  ring  very  nearly  1 
an  inch  below  the  other."  All  the  specimens  sent  by 
Mr.  Carpenter  certainly  presented  that  appearance  of 
girdling  when  the  outer  bark  was  scraped  off  with  a  knife.  The  perfect 
insects  came  out  very  early  in  the  spring,  owing  to  their  having  been 
kept  in  a  very  warm  room.  Raspberry  or  blackberry  canes  presenting 
swollen  stems  and  a  diseased  appearance  should  be  cut  off  in  whiter  and 
immediately  burned. 

An  insect  of  the  same  family,  Agrilus  egenus,  (Poey,)  (Agricultural 
Report,  18G8,  p.  92,  Fig.  103,)  of  a  greenish,  metallic  color,  and  wanting 
the  ruby-red  thorax,  was  found  in  Virginia  a  few  years  ago  in  great 
numbers,  feeding  on  the  leaves  of  the  locust  tree,  Rolnnia  pseudacacia, 
the  foliage  of  which  was  completely  riddled  with  small  holes,  which  bad 
been  eaten  by  this  insect. 

The  so-called  wire- worms  are  the  larva;  of  different  epeeies  of  chick- 
beetles,  or  snapping-bngs,  as  they  are  vulgarly  called.  In  the  p^_  e 
larval  state  they  feed  upon  roots  of  grass,  maize,  potatoes,  &c,  *" 
and  are  especially  troublesome  in  laud  that  has  been  recently  -> 
plowed  up  from  the  sod.  Agriotes  manchus  (Lee.)  is  a  very  common  , 
species,  and  is  said  by  Harris  to  resemble  the  wire- worm  of  Europe. 
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Sowing  salt,  at  the  rate  of  aix  bushels  to  the  acre,  is  Baid  by  Alderman 
Mechi  (a  good  English  authority)  to  destroy  them;  but  several  tarmert 
in  this  country  who  have  tried  it  state  that  the  remedy  is  of  very  little 
avail,  for  if  sufficient  salt  is  sown  to  destroy  the  wire- worms,  vegetation 
is  also  injured. 
A  large  black  cantharia  or  bliater-fly,  Epieauta  corvina,  (Lee.,)  is  men- 
Fig.  9.  tioned  as  injuring  the  potato  plants  between  two  and 
three  hundred  miles  west  of  Kansas  City.  Specimens 
were  sent  by  Rev.  Cyros  Thomas  from  Colorado. 

A  small  brown  beetle,  Scolytus  caryat,  (Riley;)  or 
hickory  bark-borer,  was  discovered  by  Mr.  Riley  in- 
-  juring  hickory  by  boring  holes  in  the  bark.  The  holes 
made  by  the  female  for  lier  eggs  slant  upward,  while 
those  made  by  the  larva)  run  straight  to  the  sap-wood, 
and  are  as  large  as  if  made  by  So.  8  shot.  No  remedj 
is  given. 

A  black  curculio,  with  curiously  sculptured  thorax, 
Sphenophorw  caryosm,  (Oliv.,)  was  sent  from  New 
Jersey,  where  it  is  said  to  bo  very  destructive  to  young  plants  of  maize 
Pig  l0  in  the  field.  It  destroys  tbera  by  piercing  the  sterna,  in  which 
x  '  '  the  larva  lives  and  feeds.  Dr.  Walsh  also  speaks  of  a  Spkeno- 
W/  phorns  zece,  which  pierces  corn  iu  numerous  places,  each  blade 
J-viL  having  six  or  eight  holes  of  the  size  of  a  pin,  or  larger,  and 
/MkX.  when  very  numerous  every  stalk  is  killed.  Another  Spheiw- 
\Wi  pkorut  was  sent  several  years  ago  from  South  Carolina  under 
the  local  name  of  "  Bill-bug."  It  had  been  very  destructive  to 
growing  maize  iu  the  low  lands  of  the  Pedec.  The  plants  attacked 
by  this  insect  turn  yellow,  and  many  of  them  die.  It  therefore  behooves 
our  fanners  to  examine  all  unhealthy  stalks  of  maize,  and  when  insects 
are  found  to  destroy  them,  to  prevent  their  spreading, 
The  larvae  of  a  small  blackish  curculio  (allied  to  Phylolnus)  were  found, 
in  June  and  July,  iu  Maryland,  occupying  large 
brown  blister-like  spots  ou  the  leaves  of  the  tulip 
i  tree.  The  parenchyma  of  the  leaf  being  entirely 
\  eaten  out,  the  outer  cuticle  containing  the  larva 
3  turns  brown,  and  several  striugy-like  filaments, 
£j3  apparently  of  "trass,"  arc  scattered  through  the 
I?  cavity.  The  pupa)  are  formed  in  little  balls  or 
cocoons  of  this  thread-like  substance,  and  the  per- 
jfjSt  I  feet  beetle  appears  in  eight  to  ten  days  after  the 
■*»*■  f  pupa  is  formed.  Sis  to  ten  of  these  insects  were 
taken  in  each  infested  leaf,  hut  whether  the  larvae  cat  the  parenchyma, 
or  are  parasitic  ou  some  other  insect,  has  not  yet  been  discovered.  It 
is  mentioned  as  rather  singular  that  the  larva  of  a  curculio  should  be 
found  in  such  a  situation. 

The  plum -weevil,  ( Conotraeliclus  nenuphar,}  (Agric:  Rep.  1854,  pL  7,) 
commonly  known  as  the  "  curculio,"  was  said  by  Dr.  Walsh  to  be  double- 
brooded,  he  stating  that  the  first  brood  at  Rock  Island,  Illinois,  ap|>ears 
from  J  uly  11)  to  August  4,  and  the  second  brood  from  August  23  to  Sep- 
tember  2S ;  but  Mr.  Riley  states  distinctly  that  it  is  single-brooded,  and 
that  it  hybernates  iu  the  perfect  or  weevil  state,  and  not  in  the  larval 
or  pupal,  as  was  formerly  imagined.  The  beetle  also  is  more  nocturnal 
than  diurnal  iu  habit,  and  is  very  active  at  night;  but  during  the 
daytime,  especially  iu  bright  sunny  weather,  rests  among  the  loaves  and 
bjauches,  or  under  some  shelter.  It  waa  formerly  stated  that  the  female 
first  bored  a  crescent-shaped  cut  or  incision  with  her  beak,  and  then 
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deposited  an  egg  in  the  cut ;  but  Dr.  F.  C.  Hi)],  of  Ohio,  states  that  the 
female  first  bores  a  round  hole  with  her  snout,,  not  straight  in,  but  slant- 
ing backward,  so  that  the  cavity  is  just  below  the  skin  ;  she  deposits 
her  egg  in  the. hole,  and  then  cats  tbe  usual  crescent-shaped  slit  in  front 
of  it  so  as  to  undermine  the  egg,  and  leave  it  in  a  kind  of  nap  formed 
by  tbe  little  piece  of  flesh  of  the  fruit  which  she  has  undermined,  in 
order  to  meet  the  piece  around  the  egg,  aud  prevent  the  growing  fruit 
from  crushing  it.  The  insect  in  the  perfect  state  is  said  by  Dr.  Riley  to 
gouge  holes  in  peaches  and  apples,  aud  also  to  feed*  on  bark  and  tender 
twigs,  ami  to  gnaw  boles  in  the  leaves.  In  regard  to  the  new  remedy 
proposed  this  season  by  Mr.  Ransom,  of  St.  Joseph,  Michigan,  in  tbe 
Prairie  Fanner  aud  elsewhere,  I  quote  from  Mr.  Ransom  himself:  Some 
experiments  were  made  by  laying  pieces  of  bark,  &c,  on  the  ground 
under  the  trees,  as  a  shelter  uuder  which  the  curculio  could  hide.  The 
first  night,  about  sunset,  he  prepared  250  trees,  and  in  tbe  morning 
went  around,  and  in  about  three  hours  caught  six  hundred  and  forty- 
seven  curculios :  the  next  day,  having  finished  the  orchard  of  400  trees, 
he  billed  four  thousand  one  hundred  and  seventy-one  enrculios.  The 
total  number  of  curculios  killed  by  him  in  one  season  was  seventeen 
thousand  nine  hundred  aud  forty-five.  Now,  tbe  question  arises,  were 
these  insects  true  plum-weevils  f  and  might  it  not  be  that  some  other 
somewhat  similar  insects  were  counted  iu  by  mistake!  The  Michigan 
Farmer,  in  commenting  upon  this  article,  says  that  the  State  entomo- 
logist of  Illinois,  and  the  horticultural  editor  of  the  Prairie  Farmer,  hav- 
ing been  at  St.  Joseph,  examining  into  the  workings  of  the  method  pro- 
posed by  Dr.  Ransom  to  destroy  the  plum  curculio*  stated  that  the  traps 
were  pieces  of  bark  three  or  tour  inches  long,  and  about  half  as  wide. 
Before  putting  them  down,  tbe  ground  was  smoothed  and  the  earth 
pressed  close  to  the  trunks,  so  as  to  leave  no  hiding-place  for  the  cur- 
culio to  enter.  The  pieces  of  bark  wore  then  laid  close  around  the 
trunks  of  the  trees,  three  or  four  pieces  to  a  tree,  aud  pressed  down  iu 
contact  with  the  earth,  so  that  only  very  small  openings  should  be  left 
under  tbem.  The  pieces  laid  close  to  the  ground,  with  one  edge  touch- 
ing the  tree,  were  generally  selected  by  the  insects,  whose  object  was  to 
shelter  themselves,  while  at  rest,  from  observation  aud  possibly  from 
the  cold.  Ou  further  inquiry,  this  method  appears  to  have  been  only 
partially  effective,  and  tbe  fruitgrowers  near  St.  Joseph  found  that, 
though  they  destroyed  many  iusects  by  this  trapping  method,  more 
were  destroyed  by  jarring  tbe  trees.  When  the  weather  became  warm, 
tbe  curculios  were  taken  under  the  trees  in  diminished  numbers,  while 
in  fact  their  numbers  were  rapidly  augmented  iu  the  trees.  The  con- 
clusions arrived  at  are  briefly  as  follows:  The  trapping  system  will  help 
to  thin  out  the  curculio  before  the  .season  for  stiugiug  the  fruit  com- 
mences ;  that  it  will  not  do  to  dispense  with  jarring  the  trees ;  and,  fur- 
thermore, that  pieces  of  bark  for  a  short  time,  early  in  the  season,  when 
the  days  are  sometimes  warm  and  the  nights  cold,  and  betore  the  peach 
blossoms  have  withered  away,  are  useful  for  capturing  curculios,  but 
that  after  the  fruit  is  as  large  as  a  hazel-nut  this  remedy  is  not  success- 
ful. It  is  elsewhere  recommended  to  place  the  traps  of  bark  under  tho 
trees  as  soon  as  the  frost  is  fairly  out  of  tho  ground,  Mr.  Riley  states 
that  this  remedy  was  discovered  several  years  ago,  and  described  by 
Mrs.  Fl.  Weir,  of  Johnsville,  New  York,  in  the  Rural  New  Yorker,  Janu- 
ary 28,  I860,  "  when  101  curcnlios  were  caught  under  some  lumber  be- 
fore the  plum-trees  were  in  flower."  I  have  devoted  more,  space  to  this 
subject  than  was  at  first  intended,  as  it  has  created  some  sensation 
among  fruit-growers  j  and  it  might  be  well  for  our  pomologista  to  ex- 


70 


AGRICULTURAL  HEPOET, 


periinent  with  it  another  season,  and  report  their  success  tn  the  agri- 
cultural journals.  The  old  remedy  of  keeping  hogs  ill  a  plum,  peach, 
or  apple  orchard,  to  eat  the  infested  fruit  as  soon  as  it  falls  to  the 
ground,  appears  from  our  correspondence  to  be  very  successful  wba 
practiced  for  two  or  three  years,  and  where  there  are  no  other  orchards 
iu  the  vicinity. 

A  small,  dark-colored,  rather  broad  curcnlio,  Cetti 
Fiff.  12.      inwqualis,  (Say,)  deposits  an  epg  in  or  on  the  fruit  of 
/£%Z^3~S    grape  in  June  or  July.    The  larva  barrows  into  the  1    ry, 
fcTOfijgfc  lill('  usually  gnaws  away  a  part  of  one  of  the  seeds,    ibt 
(*5ar3^^*  infested  berry  does  uot  rot  or  decay,  and  the  first  sign  of 
1-1        the  fruit  being  stung  is  a  dark  circular  dot  in  the  mid* 
of  a  colored  spot,  as  if  a  red-hot  needle  or  pin  had  been  thrust  into  tb* 
berry.    When  the  larva  has  attained  its  growth,  it  drops  out  of  tits 
fruit,  and  buries   itself  a  short  distance  in  the  earth.    The  pupa  it 
formed  in  a  small  cell  a  little  below  the  surface  of  the  ground.    The  in- 
sect appears  in  September,  and  the  females  probably  hybernnte  iu  shel- 
tered places.    To  destroy  this  beetle  tfll  infested  berries  should  be  sought 
out,  and  either  burned  or  crashed  under  foot  as  soon  as  observed,  sod 
before  the  larva  has  made  its  escape. 
Chestnuts,  hazel,  aud  other  nuts  are  frequently  found  to  contain! 
Fig.  13.        white,  fleshy,  footless  grub.    These  are  the  larva  of  long- 
snouted,  brownish  -gray  beetles,  Balaninus  nation*,  B.  r» 
tus,  &e.     The  egg  is  deposited  by  the  female  in  a  holt 
\  drilled  in  the  nut  or  acorn  by  the  long  beak  of  the  insect, 
3  when  the  fruit  is  young   and  tender.     The  larva  fecdi 
inside  upou  the  substance,  and,  when  fully  grown,  leans 
the  nut  and  burrows  in  the  earth,  where  the   papa  ii 
formed.     There  are  said  to  be  two  broods,  the  last  one 
probably   bybernating    in   the  earth.    Mr.   Akburat,  of 
Brooklyn,  New  York,  who  has  made  some  experiments  in 
breeding  these  insects  from  acorns,  states  that  they  some- 
times remain  in  tbe  larva  state  over  one  season,  aud  last  autumn  bt 
exhibited  larva;  which  bad  been  bred  from  acorns  the  previous  season. 
Fig.  14.  The  perfect  insect  of  another  small  curculio,  AntkononU 

^^  quadrigibbus,  (Say,)  is  accused  of  eating  round  boles  in 
dZffijIJSs^  apples,  plums,  &c,  both  for  food  and  as  a  place  in  which 
Jfjr*z§5i  to  deposit  her  eggs.  In  tbe  American  Entomologist,  how- 
!»  n  evcr,  it  is  stated  that  it  never  attacks  stone  fruit,  and 
never  goes  into  the  ground  to  change  iuto  the  pupa  Btate,  bnt 
transforms  in  the  fruit  itself.  Another  of  this  genus,  Antkowmut 
mituralis,  (Lee.,)  described  by  Mr.  W.  C.  Fish, in  a  report-  to  the  Cape 
Ood  Cranberry  Grower's  Association,  is  called  the  cranberry  weevil. 
The  female  deposits  its  eggs,  about  the  middle  of  May,  iu  the  buds  of 
the  cranberry.  Selecting  a  bud  uot  unite  ready  to  ojwn,  and  clinging 
to  it,  she  works  her  snout  deep  into  its  center;  an  egg  is  then  deposited 
iu  the  bole  thus  mode;  the  beetle  climbs  the  stem,  and  cuts  it  off  uear 
where  it  joins  tbe  bud,  aud  tlio  shoot  drops  to  tbe  ground.  Tbe  larva 
feeds  inside  the  bad  and  the  weevil,  when  mature,  eats  its  way  out 
The  perfect  insect  is  also  said  to  cat  iuto  the  fruit.  Tbe  ouly  remedy 
that  could  be  suggested,  should  the  insect  become  troublesome,  is  to 
flood  tbe  cranberry  patch,  if  possible,  tor  a  short  time,  provided  it  does 
not  occur  at  a  period  when  the  future  crop  might  be  injured  by  being 
under  water. - 
The  perfect  beetle  of  the  plum-gouger,  A  nthonomu*  (prunicida,  Walsh,) 
Claris,  (Lee.,)  bores  a  round  hole,  resembling  the  puncture  of  a  pin, 
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Fig.  17. 


(not  crescent-shaped  like  that  of  the  common  plnm  carcalio,) 
wherein  to  deposit  her  eggs,  five  or  six  holes  being  found  in       B" 
one  plum,  from  which  the  gum  exndes  copiously.     The  larva,-  \yif 
instead  of  living  permanently  in  the  flesh  of  the  fruit,  bores     JQI 
its  way  to  the  stone,  and  then  feeds  upon  the  kernel  exclusively.    J3JIJK' 
The  insect  itself  is  said  to  feed  npon  the  flesh  of  the  plum,  and     Mjj  ik* 
takes  wing  readily.    There  is  probably  only  one  brood  in  the    nff\ 
season.    Destroying  all  fallen  fruit,  as  in  the  case  of  the  true 
plum  curculio,  would  probably  lessen  the  number  of  these  pests,  should 
Ihey  increase  so  as  to  become  troublesome. 

Horticulturists,  growing  evergreens  for  their  beauty  or  effect  in  land- 
scape, are  frequently  annoyed  by  finding  the  leading  shoots  of  pine,  hem- 
lock, Norway  spruce,  &c,  dying  out,  thus  destroying  the  symmetry  of 
the  tree.  The  injury  is  frequently  caused  by  the  attacks  of  the  pj„  xe, 
white  pine  weevil,  PUaodea  ttrobi,  (Tech..)  which  deposits  an  egg  . 
in  the  terminal  or  leading  shoot,  and  the  larva,  hatching,  destroys 
the  shoot  by  boring  into  it.  The  pupa  is  formed  just  under  the 
bark,  and  the  insect,  which  is  of  a  grayish  brown  eolor,  appears 
in  April  and  May,  after  hybemating  in  the  crevices  of  the  bark. 
Borne  of  these  insects  are  said  to  come  out  in  autumn,  although  they 
appear  in  much  larger  numbers  early  in  the  season.  All  shoots  thus 
infected  should  be  cut  out  and  burned,  and  in  case  the  larva  cannot  be 
extracted  without  essentially  injuring  the  branch,  one  of  the  leading 
side-shoots  can  be  selected  and  bound  in  an  upright  position,  so  as  to 
take  the  place  of  the  terminal  shoot  which  has  been  cut  off. 

Lints  arncarvji,  (Say,)  another  curcnlio  of  a  lengthened 
form,  dork  colored,  and  sometimes  covered  with  a  yellowish 
bloom,  was  found  on  the  rhubarb,  or  pie-plant,  in  Washing- 
ton, in  the  act  of  boring  into  the  stalk  of  the  leaves  and 
depositing  its  egg  in  the  hole  thus  made.  On  examining 
the  plant  many  of  the  leaves  were  fonnd  to  be  yellow  and 
faded.  These  injured  leaves  mostly  contained  eggs,  and  - 
although  no  larva;  were  found  at  the  time,  it  is  highly  proba- 
ble that  the  larva  of  this  insect  causes  considerable  injury 
to  the  plants  thus  perforated,  as  an  allied  European  insect, 
IAjxu  paraplectkw,  is  stated  to  reside  in  the  stems  of  (Hum  or  water 
parsnip. 

The  perfect  insect  of  Eptcccrus  vadoswt,  (Say,)  or  an  allied   pjg  ]a 
species,  was  found  in  Maryland  to  be  very  destructive  to  cab-        ' 
bages,  clover,  &c.,  by  eating  holes  in  the  leaves.     Ejricwrus    ^s/ 
imbricatitt,  (Say,)  a  very  similar  insect,  was  complained  of  as    Jcta 
being  injurious  to  the  loliage  of  the  apple  and  cherry  trees.  WtttI 

The  larva  of  Cari/iwrtisarfArifieus  (Fab,)  was  found  in  palmetto  /  >*'  \ 
seed  brought  by  Mrs.  Berrian,  of  Washington,  from  1'ihitka,  Fig.  19. 
Florida,  This  larva  lives  in  the  seed,  eating  its  interior  in 
the  same  manner  as  the  Bruchus  pisi,  or  pea-weevil.  The  ; 
Beed  waB  entirely  destroyed  by  this  insect,  one  only  of  which 

appeared  to  inhabit  each  seed  or  berry.    The  per-     vft 
feet  beetles  caine  out  in  May  or  June.  ^-^ 

Horticulturists  are  well  aware  of  the  damage  done  by  the 
'  I  common  pea- weevil,  Bruckut  pini,  but  it  appears  that  a  Bpe- 
cies  hitherto  unknown  here  has  been  lately  introduced  from 
*  liuropi',  which  threatens,  if  uot  checked,  to  help  its  relative, 
.  B.  pini,  in  the  work  of  destroying  peas,  &c.  in  this  uountry. 
This  insect,  Bmchttngrunariuii,  is  said  to  have  bceuiutnidiiced 
into  New  York  in  some  seed  brought  by  a  gentleman  Iruin  Switzerland 


Fig.  20. 
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and  presented  to  the  Farmers'  Clab,  In  Europe  it  is  said  to  be  abund 
ant  as  early  as  February,  on-  flowers,  and  is  a  most  destructive  insect, 
the  larva)  feeding  in  seeds  of  peas  and  beans,  frequently  destroying 
more  than  half  the  crop.  The  natural  history  of  our  pea-weevil, 
B.  pint,  much  resembling  that  of  the  imported  B.  granarius,  is  as  fol- 
lows; The  egg  is  deposited  by  the  female  in  a  puncture  made  on  the 
outside  of  the  young  pod  exactly  opposite  a  seed.  This  is  done  chiefly 
during  the  night  or  in  cloudy  weather.  The  larva?,  when  hatched, 
penetrate  through  tbe  pod  immediately  into  the  pea  beneath,  and  feed 
Fie  Si  "i,ou  >t9  interior.  In  the  meantime  the  puncture  made  by 
^sL'  the  young  larva,  being  so  very  minute,  heals  np,  leaving 
r^§?P)  scarcely  a  vestige  of  a  scar.  The  pupa  is  formed  in  the 
\ — J  autumn  iu  the  cavity  of  the  pea,  made  by  the  larva  having 
eaten  out  part  of  the  interior,  and  when  it  arrives  at  maturity 
.  it  makes  its  escape  by  gnawing  a  small  bole  through  therind 
of  the  seed,  the  larva  baviug  previously  eaten  its  way  to  the 
inner  surface,  leaving  only  a  tbin  pellicle.  Tbe  Bruchut  gra- 
narius in  England  is  very  destructive  to  the  pea,  aud  in  gen- 
eral remains  in  the  larva  state  until  the  following  spring; 
'  but  if  the  weather  is  very  warm  the  perfect  insect  appears 
the  preceding  autumn.  The  larva  has  the  curious  instinct  to  leave  the 
most  tital  parts  of  the  seed  to  tbe  last.  The  usual  remedy  is  to  steep 
the  seed  before  planting,  iu  very  hot  water,  so  as  to  kill  the  inclosed 
insect,  taking  care,  however,  not  to  injure  the  peas  themselves.  A  cor- 
respondent  in  the  American  Entomologist  recommends  that  tbe  peas  be 
put  iu  bags  and  preserved  until  tbe  second  year,  when  all  the  insects 
will  have  perished.  Other  insects  belonging  to  the  same  family,  S. 
raricornis,  xinuatus,  and  obsoletus,  are  very  destructive  to  tbe  field  bean 
in  this  country,  sometimes  five  to  ten  insects  being  found  in  one  bean. 
Fig.  22.  The   roots  of  the  gra[>e  vine  are  frequently 

mncb  injured  by  two  very  large  yellowish-white 
grubs,  which  Mr.  Riley  states  are  the  larva)  of  die 
large,  long-honied,  brownish  beetles,  Prionw 
imbricornis,  (Linn.,)  or  the  tile-horned  prion  as, 
i  aud  P.  brevicornis,  (Fab.,)  P.  laticollis,  (Drury.) 
I  These  larvas  cut  for  themselves  cylindrical  holes 
§  through  the  heart  of  the  root,  frequently  leaving 
f  only  a  tbin  shell  of  bark,  and  probably  live  in 
the  larva  state  three  years.  They  transform  into 
'rpuprc  in  smooth  oval  chambers  in  the  earth  when 
in  confinement,  and  in  a  state  of  nature  probably 
cbange  in  tbe  roots  about  the  end  of  Jure.  The 
perfect  insect  appears  about  three  weeks  after 
the  pupa  is  formed.  P.  imbricornis  is  said  to 
feed  on  roots  of  Osage  orange,  corn-stalks,  and  decaying  oak  wood,  as  well 
as  on  grape  vine  j  and  P.  laticollis  ou  decaying  wood  of  apple,  poplar,  oak, 
roots  of  grape  vine,  pear,  and  Osage  orange.  So  remedy  has  yet  been 
proposed  tor  their  destruction,  except  to  kill  the  perfect  beetles  wherever 
found.  There  is  another  iusect  which  injures  the  roots  of  tbe  grape 
vine,  JEgeria  polisti/ormis  (Qar,,)  which  somewhat  resembles  tbe  last 
named  insect  in  the  larval  state.  (Agricultural  Report,  1834,  pi.  6.)  The 
larva  of  the  Prionus,  however,  is  a  very  large,  yellow,  footless  grub,  with 
a  brownish  head,  while  the  jEgerians  can  lie  readily  recognized  by  their 
rounder  form,  smaller  size,  aud  the  rudimentary  legs  ou  the  under  side 
of  the  seventh  to  the  tenth  segments  of  the  body,  taking  the  head  as 
3  segment. 
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To  destroy  the  well -known  locnst-borer,  Clytva  (Arkopaltts)  pictus,  or 
flexuosus,  a  beautiful  variegated  black  and  yellow  Fig.  33. 

beetle,  it  has  been  recommended  to  apply  soft  \ 
soap  to  tlie  trunks  of  very  young  trees  every  sum- 
mer, about  the  first  of  August,  or  earlier,  in  the 
Southern  States.  Another  insect  of  the  same  fam- 
Fig.24.  Uy,  Cli/tvs  suggittatu.*,  Germ.,  {pubes- 
v^^^^v'  cens,  Hald.)  was  reared  during  the 
^yT^w"^'  'ast  s^8011  from  dry  pine  wood.  The 
colors  are  brown  with  yellowish-white 
markings. 

The   perfect   beetle  of  Heliomanes 
bimaculatm,  Say,  just  emerged  from  the  pnpa  ease,  was  found 
J       [      in  a  hole  in  the  wood  of  a  walnut  brancb,  where  it    Fig.  25. 
>     had  evidently  been  bred.    This  insect,  therefore,  - 
may  be  classed  as  injuring  the  walnut.     It  resembles  very 
strongly  in  appearance  and  habits  the   Tessaropa  teauipes  of 

Fig.  2U.  Haldeman,  which  also  feeds  in  the  larval  state 

upon  the  wood  of  hickory  and  walnut.  This 
•  insect  is  figured  here,  as  it  is  said  to  be  a  very 
rare  insect  in  collections,  and  not  heretofore 
figured.  Another  small,  long-horned  beetle, 
Leiopus  wanthoxyli,  was  found  by  Dr.  Shiiner  to  undermine  the  bark  of  the 
prickly-ash  when  the  wood  had  recently  died.  None  of  the  last  three 
mentioned  insects  can  do  much  damage,  and  are  merely  mentioned  and 
figured  as  feeding  on  substances  not  hitherto  known. 

As  the  elm  tree  beetle,  Galeruca  ealmarieiuds,  Fab.,  has  pig.  27. 
been  exceedingly  injurious  to  the  elm  trees  during  the  past 
season,  although  the  natural  history  and  remedies  were  de-  ' 
scribed  and  the  insect  figured  in  the  Agricultural  Report  for 
1SC7,  it  will  not,  perhaps,  be  out  of  place  to  give  it  another 
short  notice,  as  apparently  no  steps  have  been  taken  to  arrest  its  pro 
gress.  The  eggs  of  this  beetle  are  deposited  in  clusters  on  the  under 
side  of  the  leal"  in  May  and  June.  These  eggs  arc  oval  and  are  ar- 
ranged in  two  or  three  rows  together  along  the  ribs  of  the  leaf,  and  are 
fixed  by  one  end  to  the  surface.  The  larvae,  when  hatched  out,  eat  the 
soft  inner  substance  of  the  foliage,  leaving  the  network  of  veins  and 
ribs,  causing  the  leaf  to  assume  a  scorched  and  brown  appearance, 
When  fully  grown,  the  larva?,  as  they  spin  no  silken  web  to  let  them- 
selves down  by,  descend  to  the  ground  by  the  limb,  if  undisturbed.  The 
pupa  is  formed  immediately  in  the  neighborhood  of  the  trunk,  ou  the 
surface  of  the  ground,  or  under  loose  stones  near  the  tree,  and  resembles 
in  size  and  color  grains  of  whitish  wbeat.  They  remain  in  tbis  helpless 
and  almost  motionless  state  a  few  days,  when  they  may  be  destroyed 
readily  with  hot  water,  or  by  crushing  under  foot.  The  perfect  beetles 
appear  in  a  lew  days,  and  immediately  fly  up  into  the  tree  to  lay  eggs  for 
a  second  generation,  which  frequently  destroys  every  leaf  on  the  tree. 
This  insect,  imported  from  Europe  as  early  as  the  summer  of  1&J7,  de- 
stroyed the  foliage  of  the  el  ins  iu  Sevres,  France,  and  in  Germany,  in  1839, 
trees  were  very  much  injured.  I  have  observed  that  the  American  elm  is 
not  so  much  injured  by  these  insects  in  Washington  as  the  European 
s]tecies.  Syringing  the  trees  with  strong  tobacco-water  has  been  tried 
with  some  good  effect,  but  the  larva)  not  touched  bj  the  fluid  are  merely 
knocked  down  by  the  concussion,  and,  if  nearly  ready  to  change  into  pupa;, 
effect  their  transformation  where  they  fall.  It  has  beeu  recommended 
to  place  around  each  tree  small,  tight,  square  boxes  or  frames,  a  foot  or 
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eighteen  inches  in  height,  sunk  into  the  earth,  tbo  ground  within  the  in- 
closure  to  be  covered  with  cement,  and  the  top  edge  of  each  frumn  to  be 
covered  with  broad,  projecting  pieces  of  tin,  like  the  eaves  of  a  house, 
or  the  letter  T ;  or  painted  with  some  adhesive  or  repellent  substance, 
as  tar,  &c.  The  larvie,  descending  the  tree,  beiug  unable  to  climb  ova 
the  inclosure,  would  change  into  helpless  pupa  within  the  box,  when 
they  could  daily  be  destroyed  by  thousands.  Those  hiding  within  the 
crevices  of  the  bark  of  the  trunk  could  easily  be  syringed  from  their 
hiding  places. 

The  striped  cucumber-beetle,  Duibrotica  vittata,  {Fab.,)  during  the  past 
—    --  season  has  been  very  destructive  to  young  cucumber,  melon, and 

f  squash  vines,  and  even  to  the  blosBoins  of  the  pear,  cherry,  and 
apple  trees.  The  larva?  of  this  beetle  in  Slay  and  June  eat  the 
bark  of  cucumber  and  other  plants,  and  frequently  perforate  ant 
hollow  out  the  lower  part  of  the  stem  which  is  beneath  the  surface  of 
the  ground,  and  the  upper  part  of  the  root.  Occasionally  when  the 
supply  below  falls,  they  are  fouud  in  the  vine  just  above  the  ground. 
The  larva  arrives  at  maturity  in  about  a  month  or  more  after  the  egg  is 
laid,  and  is  found  boring  into  the  squash  and  cucumber  vines  as  late  as 
October.  The  pupa  is  formed  in  a  smooth  earthen  cavity  in  the  ground. 
There  are  two  or  three  generations  each  year,  according  to  latitude  and 
length  of  winter.  Dr.  Shinier  states  that  it  hybernates  as  a  pupa  in  the 
ground ;  but  Mr.  Riley  differs  with  him,  and  states  that  it  hybernatea  u 
a  perfect  insect.  The  perfect  insect  does  great  damage  by  eating  hold 
in  the  seed,  leaves,  aud  young  foliage.  In  the  American  Entomologist 
it  is  mentioned  that  wide-mouthed  bottles  filled  With  sugar-water  hung 
in  the  trees,  and  fires  built  at  night,  might  materially  reduce  their  num- 
bers, aud  these  remedies  should  be  tried  next  season.  In  Mr.  Riley's 
report  he  recommends  inclosing  the  young  vines  in  boxes  open  at  the 
top  and  covered  with  miilinet,  or  spriukliug  the  vines  in  the  morning 
with  Paris  green— one  part  to  four  or  five  of  flour — or  with  hellebore. 
I*aris  green  is  a  deadly  poison,  however,  and  should  be  used  with  can, 
In  connection  with  these  boxes  it  may  be  well  to  mention  a  plan  prac- 
ticed in  Florida  to  strike  cuttings  in  well-drained  lauds,  and  to  preserve 
young  seedlings  from  insects.  A  square  hole  is  dug  in  the  earth  from 
three  to  five  inches  in  depth,  with  almost  perpendicular  sides,  the  ground 
at  the  bottom  well  stirred  up,  or  the  bottom  earth  taken  out  aud  good 
earth  put  in.  The  cuttings  or  seeds  are  then  planted,  the  hole  is  covered 
with  a  single  piece  of  glass,  and  loose  earth  is  scraped  around  the  edges 
of  the  glass  to  render  it  insect-proof.  It  then  forms  a  miniature  hot- 
bed and  shelter,  until  the  young  plants  are  old  enough  to  resist  the 
attacks  of  insect  enemies,  when  the  glass  can  be  removed  aud  the  earth 
drawn  around  the  roots.  In  wet,  cold  situations,  the  holes  could  be 
made  on  the  summit  of  little  mounds. 

Fig.29.  Tbe  foliage  of  the  grape  is  very  much  injured  by  a  small  purple 
_w,  or  steel-blue  beetle,  CJraptodera  chahjbea,  (lllig,)  or  the  grape-vine 
■jffjf-  flea  beetle.  These  insects  appear  in  May,  and  destroy  the  leave* 
^  and  buds  by  eating  holes  through  them,  a  second  brood  appearing 
in  July.  The  perfect  insect  hybernates  under  stones,  bark,  or  in  the 
earth,  near  the  plant-  It  feeds  also  on  the  foliage  of  elm,  plum,  black 
alder,  &c.  To  guard  against  its  ravages,  it  is  said  by  the  American  En- 
tomologist that  "clean  culture  and  general  cleanliness  in  a  vineyard 
will  to  u  great  extent  prevent  the  insect's  increase,"  and  that  the  larva 
can  be  destroyed  by  an  application  of  dry  lime  used  with  a  common 
3d- blower  or  bellows.  This  has  been  found  more  effectual  than  either 
ve  or  soap-suds,  aud  is  the  safest,  as  lye,  if  used  too  strong,  will  kill 
le  leaves. 
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The  Colorado  or  western  potato-bug,  Doryphora  10-Kneata,  (Agri- 
cultural ReporL  18C7,  page  03,)  is  still  traveling  rapidly  eastward.  The 
first  notice  of  this  insect  was  in  the  Prairie  Fanner,  August  29,  1SC1, 
and  it  is  said  to  have  made  its  appearance  in  the  far  West,  and  to  have 
traveled  cast  about  three  hundred  and  sixty  utiles  in  six  years,  or  sixty 
miles  a  year.  It  feeds  on  the  potato,  tomato,  egg-plant,  horse-nettle, 
Datura  Wrightii,  Jamestown  weed,  ground  cherry,  &c.  According  to 
Professor  Venill's  excellent  description  of  the  habits,  &c,  of  this  insect, 
the  eggs,  to  the  number  of  1,000  to  1,200,  or  even  more,  are  deposited 
by  the  female  on  the  young  leaves  of  the  potato;  these  eggs  are  attached 
by  one  end  to  the  under  node  of  the  leaves,  usually  in  clusters  of  ODe  to 
two  dozen.  The  larva?  hatch  iu  a  few  days ;  there  are  several  broods 
annually,  and  the  last  brood  passes  the  winter  as  pupa?  under  the  earth. 
The  pupa;  are  formed  under  ground,  and  remain,  during  the  summer,  aa 
pupa;  from  ten  to  twelve  days.  The  insects,  after  laying  their  eggs,  do 
not  die,  as  most  insects  do,  but  appear  to  live  a  long  time,  Professor 
Daniels,  of  the  Wisconsin  University,  having  kept  a  female  alive  six 
weeks  after  she  had  laid  1,200  eggs.  Professor  Verrill  recommends  Paris 
green,  mixed  with  eight  to  twelve  parts  of  wheat-flour  or  with  eight 
parts  of  wood-ashes,  dusted  over  the  insects  when  the  plants  are  wet 
with  dew.  He,  however,  very  prudently  adds :  "  It  may  be  questioned 
whether  it  is  safe  or  advisable  to  mix  dangerous  mineral  poisons  with 
the  soil,  for  the  arsenic  and  copper  will  remain  ill  the  earth,  and  may  be 
absorbed  by  growing  vegetables,  or  cause  mischief  in  other  ways."  It 
is  also  stated  in  the  American  Entomologist  that  Paris  green  (arsenite 
of  copper)  is  a  slow  but  dangerous  poison,  and  when  dusting  plants  with 
it  the  greatest  care  should  be  taken  that  the  wind  may  not  carry  it 
toward  the  person  of  the  operator.  It  may  even  injure  the  soil  if  ased 
repeatedly.  Small  doses  of  arsenic  have  rather  promoted  the  growth  of 
rye,  but  arsenite  of  copper  is  much  more  virulent  in  its  effects,  and  other 
crops  may  be  essentially  injured  by  it.  A  very  thin  dusting  with  Paris 
green,  mixed  with  flour  to  reduce  its  strength,  will  kill  the  insects,  but 
if  used  too  freely  it  becomes  injurious  to  vegetation.  'Professor  A.  J. 
Cook,  of  the  Michigan  Agricultural  College,  says :  "  Some  of  our  potato 
viues  and  egg-plants  have  been  totally  ruined  by  a  too  free  use  of  this 
poison ;"  and  adds,  ""We  use  one  part  of  mineral  to  five  parts  of  flour." 

To  ascertain  whether  the  plants  would  readily  take  up  the  arsenic  suffi- 
ciently to  become  hurtful,  an  experiment  was  made  iu  the  Department  by 
planting  some  healthy  peasiu  two41ower-pots,oue  containing  merely  com- 
mon earth,  and  the  other  earth  mixed  with' a  quantity  of  Paris  green.  The 
peas  in  the  first  flower-pot  germinated  and  grew  finely,  while  those  iu 
the  Paris  green  did  not  even  sprout,  but  rotted  in  the  ground.  A  few 
well-sprouted  peas  were  then  taken  from  the  healthy  pot,  and  placed  in 
the  flower-pot  containing  the  arsenite  of  copper.  Tbe  next  morning  all 
the  peas  were  found  dead,  proving  that  if  Paris  greeu  be  used  too  freely 
the  soil  is  thereby  injured  and  reudered  unfit  tor  culture.  This  dan- 
gerous remedy  has  been  used  already  to  such  an  extent  that  it  is  stated 
12,000  pounds  were  sold  iu  one  season  at  La  Crosse,  Wisconsin,  for  the 
destruction  of  these  insects. 

The  Colorado  potato  bug  is  now  reported  in  Minnesota,  Wisconsin, 
Michigan,  Iudiana,  and  Oliio.  On  the  uortheru  side  it  is  said  to  have 
reached  Canada.  It  is  held  that  these  insects  possess  [wisouous  quali- 
ties when  handled,  and  many  instauces  are  reported  of  injuries  produced 
by  gathering  or  crushing  tbem  in  the  nuked  baud. 

There  is  another  beetle  which  very  much  resembles  the  true  Colo- 
rado  potato  beetle,   the  Dorypkora  juncta,  (Gennar.)      It  has   been 
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found  in  Alabama  feeding  on  egg-plants  and  potatoes,  and  also  on  the 
Fig.  30.  Bolanum  Carolinense.  In  Alabama  it  was  said  to  be  espe- 
cially destructive  to  the  foliage  of  the  eggplant.  The  gene- 
ral appearance  of  these  two  insects,  in  size,  color,  and  mart 
ings,  is  so  much  ttie  same  that  it  is  difficult  for  a  perm 
■  not  an  entomologist  to  distinguish  them  at  first  sight 
*  The  real  jtotato  bug,  however,  has  ten  stripes  on  the  wing- 
cases,  while  the  false  ooe  lias  only  eight,  or,  in  Mr.  Walsh's  own  words, 
"  the  difference  between  I).  Milineata  and  juacta  is  as  follows :  In D. 
juncta  the  second  and  third  stripes  are  always  united  behind,  and  some- 
times before,  and  the  edges  of  all  tlie  stripes  have  a  single  groove  audi 
single  row  of  punctures,  while  the  legs  arc  rufous,  with  a  black  spot  in 
the  middle  of  the  front  of  all  the  thighs." 

The  Rocky  Mountain  grasshopper,  Caloptenm  sprctus,  (Uhler,)  has  been 
very  destructive  in  the  far  West,  and  we  have  received  iiuraeroue  letters 
from  Utah  and  elsewhere  describing  their  ravages.  This  insect  resem- 
bles our  commonest  species  in  the  Eastern  States,  the  red-legged  grass- 
hopper, Caloptcnvs  femur-rubrum,  (Degeer,)  in  size,  shape,  color,  and  I 
ornamentation,  but  it  has  much  longer  wing-covers  and  wings  in  prona- 
tion to  its  size.  Rev.  Cyrus  Thomas,  who  has  mado  this  order  his  espe- 
cial study,  and  who  has  observed  these  insects  in  their  native  wilds, 
states  that  it  is  quite  a  distinct  species  from  the  femur-rubrum,  and  thit 
Pi    31  when  the  Rocky  Mountain  species  makes  to 

migrations  to  the  low  lands  it  frequently 
.  alights  amid  the  common  eastern  species, 
_  also  living  there,  but  never  mixes  with  them 
in  the  least,  and  when  the  migratory  species 
leaves  the  place  thoy  fly  away  in  masses 
without  taking  any  of  the  common  species 
with  them.  These  insects  fly  in  numbers  so  immense  and  to  such  dis- 
tances, and  breed  in  such  out-of-the-way  and  sterile  places — generally 
coarse-gravelly  table  lands  where  vegetation  is  very  scant — that,  as  yet, 
no  remedy  has  been  discovered,  at  least  when  the  insects  are  in  the 
perfect  state  and  furnished  with  powerful  wings.  A  correspondent  in 
Utah  states  that  lire  and  water  have  been  tried  with  but  little  effect,  and 
that  he  despairs  of  ever  getting  entirely  rid  of  them.  When  in  the 
larva  state  anil  incapable  of  flight,  they  may  be  destroyed  in  limited 
numbers  -by  rolling  the  land  with  heavy  rollers,  or  setting  fire  to  the 
grass  in  circles  in  the  spring ;  but  t Ilia, would  be  impracticable  ou  a  large 
scale,  as  the  first  legions  that  produce  the  second  brood,  doing  the  great- 
est damage,  arc  mostly  bred  in  waste  places  where  only  Indians  and 
wild  animals  roam.  A  planter  in  Texas  writes  in  a  Louisiana  paper: 
"As  soon  as  the  grasshopper  has  laid  its  eggs  let  the  planters  plo* 
their  fields  and  turn  the  soil  over  and  the  eggs  under  a  deep  layer  of 
soil.  This  layer  of  soil  will  crush  the  eggs,  and  thus  destroy  the  spring 
crop  of  grasshoppers.  This  experiment  has  been  made  on  small  spots 
of  ground  where  myriads  of  eggs  were  deposited,  and  not  a  grasshopper 
came  from  under  those  layers  of  earth  that  covered  the  eggs."  This  no 
doubt  would  be  very  good  to  protect  certain  fields  or  gardens  from  the 
FjK.  32.  injuries  inflicted  by  this  insect  wheu  in  the 

larva  and  pupa  state,  but  it  would  be  no 
.  protection  whatever  from  the  winged  hordes 
5R75^      tUilt  migrate  later  in  the  season.     The  com- 
g^L        moo  red-legged  locust  or  grasshopper,  C. 
^  femurrubrum,  was    very  destructive    last 

year  to  fruit  trees,  grass,  &c.    In  parts  of 
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Maryland  and  Pennsylvania  these  insects  also  migrate  from  field  to 
field,  when  in  great  numbers  and  short  of  food,  bat  never  take  the  long 
flights  their  western  relative  accomplishes  with  its  larger  and  more  pow- 
erful wings.  Turkeys,  domestic  fowls,  and  birds  serve  to  keep  their 
numbers  down  in  the  Eastern  States;  they  can  also  be  readily  caught 
in  drag-nets  made  of  cotton  cloth  or  canvas  swept  over  the  grass  early 
in  the  morning  when  they  are  somewhat  benumbed  and  inactive. 

For  destroying  cockroaches  it  has  been  recommended  to  strew  pul- 
verized borax  freely  in  and  about  their  haunts.  This,  however,  has 
been  tried  and  found  useless,  at  least  as  far  as  the  so-called  croton  bug, 
Ectobia  germanica  is  concerned,  which  feeds  freely  on  red  wafers,  vermil- 
lion,  &c.  In  a  library  they  were  killed  by  a  mixture  of  Paris  green, 
starch,  and  glycerine;  before  dying,  however,  they  stained  the  books 
and  papers  so  much  that  the  remedy  was  found  to  be  as  bad  as  the  dis- 
ease, and  it  was  therefore  discontinued.  It  would  be  dangerous  to  use 
this  remedy  about  the  kitchen  or  pantry  on  account  of  the  Paris  green. 

The  imported  currant-worm  or  saw-fly,  Kematiutventricosus,  (Klug.,)  was 
very  destructive  last  season.  The  insect  is  stated  to 
have  been  imported  first  in  the  neighborhood  of 
Rochester,  and  to  have  traveled  about  twenty-five 
miles  a  year.     The  perfect  fly  comes  out  of  the 
ground  about  April  or  May,  and  lays  her  eggs  along 
the  principnl  veins  on  the  under  side  of  the  leaves. 
The  larva;  have  twenty  legs,  black  heads,  and  are 
of  a  greenish  color,  spotted  with  black,  but  after 
the  last  molt  they  become  entirely  of  a  green  color,  , 
with  large,  dark,  eye-like  spots  on  each  side  of  the 
head.    When  fully  grown  the  larvse  are  about  three-     '  '^S'X^-    y§P 
fourths  of  an  inch  in  length.    They  then  burrow  J/ 

into  the  earth,  or  hide  under  dead  leaves,  and  spin  a  thin  oval  cocoon 
of  brown  silk,  in  which  the  pupa  is  formed.  The  perfect  insect  appears 
about  Juue  or  July,  and  the  second  brood  does  not  come  out  until  the 
following  spring.  The  native  curraut-worm,  Pristophbra  gmxxularia-, 
(Walsh,)  is  said  not  to  be  as  injurious  as  its  foreign  relative,  and  differs 
from  it  by  being,  in  the  larval  Btate,  always  of  a  uniform  green  color, 
without  the  black  Jottings  always  found  on  the  imported  species,  except 
alter  the  last  molt.  The  cocoon  is  also  spun  among  the  twigs  and 
leaves  of  the  bushes  on  which  it  feeds,  and  it  does  not  go  under  ground 
to  form  its  cocoon.  The  insects  are  only  about  three-fourths  the  size  of 
the  imported  pest,  and  the  sexes  are  alike  in  coloration,  white  the  female 
of  the  imported  species  has  the  body  mostly  of  a  bright  boney-yellow, 
the  male  being  principally  black;  the  venation  of  the  wings  also  varies. 
The  .larva)  of  both  feed  upon  the  currant  aud  gooseberry,  and  some  were 
brought  to  this  DeiHirtmeut  which  were  said  to  have  been  found  feed- 
ing on  the  leaves  of  the  strawberry,  planted  around  the  currant  bushes. 
The  best  remedy  is  dusting  the  bushes  with  pulverized  white  hellebore — 
the  root  of  the  Veratrttm  album  of  Europe — which  may  be  found  at  any 
druggist's.  The  success  of  our  native  species,  Veratrum  viride  of  Gray, 
the  American  white  hellebore'or  Indian  poke,  has  uot  yet  been  reported 
on,  but  should  be  tried.  Syringing  the  plants  with  a  strong  decoction 
of  hellebore  is  said  to  kill  the  insect  also,  and  although  it  is  poisonous 
in  large  quantities,  the  Americau  Entomologist  states  that  in  minute 
doses  there  ia  no  reason  to  be  afraid  of  it,  l)r.  Fitch  states,  as  a  proof 
of  its  innocuous  properties,  that  it  has  long  been  in  use  as  the  basis  ot 
certain  snuffs.  It  would  be  well,  however,  to  wash  the  fruit  before 
using  it. 
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The  pear  sing,  Selawlria  c 
FtE-34. 


Fig.  33. 


rani,  a  brownish  green,  slimy  sing,  feeding 
upon  tbe  leaves  of  the  pear  tree,  deposits  its  eggs  ritjfj 
in  June,  in  incisions  made  by  tbe  piercer  of  the  female 
under  tlie  Kkin  oi  the  leaf.  The  larvie,  hatching,  eat  tbe 
substance  of  the  leaf,  leaving  the  veins  and  under  skit 
untouched.  Tbe  papa  is  formed  in  oblong  oval  curititt 
1  under  ground.  The  insect  appears  in  about  fifteen  days 
alter  the  sing  ha*  gone  into  tbe  ground,  in  June  Bod 
August,  anil  lays  its  eggs  for  the  second  crop,  wbieli  go 
into  tbe  ground  in  September  and  October,  anil  remain 
until  the  following  spring,  when  the  perfect  Hies  come  out  to  lay  their 
eggs  oti  tbe  foliage  Mr.  Saunders,  of  Uumuui,  states  that  this  insect  it 
readily  destroyed  by  dusting  the  tree  with  air-slacked  lime.  Goal-oil 
will  injure  tile  trees,  and  road  dust  is  of  little  value,  when  dusted  over  the 
trees.  For  another  insect  of  tbe  same  genus,  Harris  recommeiidssyriug- 
ing  with  strong  son p-suds.  Tbe  rose,  slug  and  other  injurious  sing 
worms  can  be  destroyed  by  dusting  the  plants  with  the  powdered 
helleliore,  or  syringing  with  a  strong  decoction  of  the  same  root. 
The  perfect  insect  of  the  potter  wasp,  Eumenea  /interna,  is  beneficial, 
as  it  stores  its  singularly  lorined  mud-neat  with  Wr- 
ing but  apparently  paralyzed  caterpillars  as  food  for 
its  lame.  A  single  nest  taken  this  season  was  found 
'  to  contain  sixteen  to  eighteen  caterpillars,  and  all 
of  them  a  species  feeding  on  the  willow.  In  Mam- 
cbusettsitissnid  to  store  its  nest  with  caterpillar! of 
the  canker  worm.  The  larva)  of  the  wasp  itself  ii 
subject  to  parasites,  as  a  species  of  two- winged  fly 
(Toxaplwra  t)  was  raised  from  tbe  vase-like  clay  nest  of 
a  potter  wasp  found  in  .Maryland. 
'  A  butterfly  has  lately  made  its  appearance  in  the 
neighborhood  of  Sew  York  and  Long  Island  which  ia 
J  new  to  the  gardens  there,  the  caterpillar  of  which  hai 
already  done  very  great  damage.  This  insect  is  tie 
common  calibage- butterfly  of  Europe,  Fieri*  rupee,  (Linn.,)  called  by 
the  Cnnadtans  ver  a  emir,  or  heart-worm,  from  the  habit  it  has  of  not 
only  eating  the  outside  leaves,  but  of  destroying  the  heart  of  the  cab- 
bage. It  .was  probably  introduced  into  Quebec  in  1856  or  1857  from 
Europe,  in  the  egg  state,  on  the  under  side  of  cabbage  leaves  thrown  oat 
from  some  vessel,  and  in  1804  it  bad  not  extended  more  than  forty  miles 
from  Quebec  as  a  center,  but  in  I860  it  had  found  its  way  into  New 
Hampshire  and  Vermont,  and  in  1809  was  said  to  have  been  found  in 
Hudson  City  and  Hobokcu,  and  no  doubt  tho  coming  year  it  will  spread 
into  Pennsylvania.  The  females  de- 
posit their  eggs  on  the  cabbage. 
The  caterpillars  are  of  a  green  color 
with  black  dots,  having  a  yellowish 
stripe  down  tho  back  and  a  row  of 
.yellow  spots  on  each  side,  and  feed 
I  upon  the  leaves  and  bora  boles  in 
/  tbe  solid  bead  of  the  cabbage,  ren- 
dering it  filthy  and  unfit  for  use. 
The  pnpoa  are  suspended  by  a  web 
of  silk  at  tho  end  of  the  body,  into 
which  the  hooks  of  the  tail  an 
twisted,  and  by  a  thread  of  silk 
around  the  back,  which  is  C 


Fig.  38. 


REPORT  OP  THE  EHTOMOLOGIST.  79 

to  the  board,  fence,  or  stone  under  which  they  transform.  When  about 
to  change,  the  skin  of  the  back  of  the  chrysalis  splits  open,  and  the 
perfect  butterfly  cornea  out,  at  first  with  wings  small  and  flaccid,  lint  in 
a  very  short  time  they  begin  to  expand,  until  Anally  they  have  attained 
their  regular  size  and  the  butterfly  is  able  to  line  them  in  flight.  It 
then  mates,  and  deposits  its  eggs  on  plants  of  the  cabbage  family.  The 
first  butterflies  appear  in  MaKsnchnsettsin  April, and  during  the  Kummer. 
The  change  from  caterpillar  to  jwrfect  insect  occupies  only  about  eight 
days,  bnt  the  pnpw  or  chrysalides  of  the  late  broods  remain  all  winter, 
and  are  only  hatched  out  the  following  spring.  These  enter] allure  feed 
not  only  on  cabbage  but  also  on  cauliflower,  mustard,  turnip,  mignonette, 
nasturtium,  and  are  even  Raid  by  Curtis*  to  be  found  on  willow  in 
England.  The  male  butterfly  is  yellowish  -white  with  black  tips  and 
one  round  black  spot  only  on  each  upper  wing,  while  the  female  has  two 
and  sometimes  three,  the  ( American  Entomologist  states  that  as  a 
remedy  salt  has  l«eeu  found  more  effectual  than  either  tobacco,  oresylic 
acid,  soap,  or  gnuno,  ami  that  by  laying  pieces  of  board  between  the 
rows  of  cabbages,  supporting  them  about  two  inches  above  the  surface 
of  the  ground,  the  worms  will  rescrt  to  them  to  undergo  their  trans- 
formations, and  can  then  be  easily  destroyed.  The  saponaceous  com- 
e mnds  of  cresylie  acid  are  also  recommended ;  but  Mr.  P.  T.  (Jiiinn,  of 
ew  Jersey,  gives  the  following  as  his  experience  in  combating  this 
insect.  On  his  return  from  California  Inst  summer  he  fonnd  his  cabbages 
infested  with  worms  which  threatened  total  destruction.  Alter  trying 
various  remedies,  he  found  this  recipe  to  be  the  best :  Twenty  parts  of 
sn]ierphosphate  made  with  slush  acid,  one  part  of  carbolic  powder,  and 
three  parts  of  air-slacked  lime,  mixed  well  together,  and  thoroughly 
dusted  into  each  head  four  times  at  in- 
tervals of  four  days.  The  result  was 
the  saving  of  seven  ty-five  thousand  cab-  : 
bages  and  a  loss  of  only  live  per  cent. 
It  would  be  well  for  cabbage-growers 
also  to  offer  a  small  reward  to  children  if 
for  every  white  butterfly  caught  and  \ 
destroyed  early  in  spring  among 
cabbages,  as  it  is  these  comparatively 
rare  butterflies  that  originate  the  im- 
mense number  of  caterpillars  which, 
later  in  the  fall,  destroy  the  whole  crop. 
We  have  two  other  white  butterflies 
in  the  United  States  which  injure  cabbages,  but  not  to  such  a  degree 
as  the  P.  rajKE,  as  they  confine  themselves  principally  to  the  leaves,  and 
do  not  burrow  into  the  heart  of  the 
plant.  In  the  Northern  and  Eastern 
States  the  pot-herb  Pontia  of  Hai 
[Picris  oleracea,  Bdv.)  is  most  abund- 
ant. It  differs  from  rapee  by  being 
wholly  white,  without  any  black  spots 
or  markings.  The  southern  cabbage 
butterfly  [Pieris  proiodice.  Boisd.)  is 
found  all  along  the  southeastern  At- 
lantic coast  from  Connecticut  to  Tex- 
as. It  is  exceedingly  common  in 
Maryland  and  Virginia,  but  does  not 
appear  to  do  much  damage  in  gene- 
ral to  cabbages  in  this  neighborhood, 
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where  it  has  been  frequently  found  feeding:  on  the  leaves  of  turnip.  Tie 
wings  are  white,  with  much  larger,  longer,  ami  more  irregularly-shaped 
black  markings  than  rapte,  and  these  round  black  spots  are  never  eo 
distinctly  marked.  Their  transformations  are  effected  very  much  in  tit 
same  manner  as  rapce,  and  the  same  remedies  may  be  used. 

Sensational  reports  have  appeared  from  time  to  time  during  the  paH 
year  in  various  local  papers,  stating  that  individuals  have  died  from  be- 
ing poisoned  or  stnng  by  the  caudal  horn  or  tail  of  the  common  green 
tomato  or  potato  worm,  Macrosila  (cefews  G.  and  B.)  quinquemaculato, 
Steph.,  and  many  persons  have  been  so  mucli  alarmed  by  these  reports 
as  to  abstain  entirely  from  gathering  their  tomatoes.  This  is  simply 
ridiculous,  as  the  caterpillar  has  no  power  of  charging  tail  foremost; 
F.    „  and  even  if  it  bad,  there 

'K  is  no  poison  whatever 

iu  either  the  tail  or  head 
It  is  true,  if  crushed, 
the  larva  will  eject  from 
its  mouth  a  greenieli  | 
a  semi-fluid  substance, 
-v  which  is  merely  the  nu 
-'digested  and  recently 
swallowed  food.  Had  there  been  a  poison  about  these  much-abased 
caterpillars,  there  would  have  been  dreadful  mortality  among  the  turkeys 
in  Maryland  for  many  years  past,  as  these  birds  are  used  to  extirpate 
the  tobacco  worms,  a  closely  allied  species,  feeding  upon  them  vora- 
ciously, even  fattening  on  them,  and  without  any  symptoms  of  poison. 
It  may  bo  interesting  to  entomologists  to  know' that  last  year  the  cat- 
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erpil  lar  of  Spinx  eremite 
Walk.,  (sordida  of  Har.,) 
was  taken  feeding  on 
the  mountain  mint  in  the 
autumn.  This  larva  wan 
described  by  Mr.  Litaer 
of  Albany,  S,  Y.,  as  feed- 
ing on  spearmint  or  wild  bergamot.  An  outline  of  the  caterpillar  is 
given,  as  it  is  rare  and  little  known. 

The  larva)  of  a  very  common  aud  beautiful  moth,  well  known  to  entomo- 
logists, Utethciaa  (Deieopea)  fretfa,(Drury,)  were  discovered  late  iu  July  and 
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August  to  be  abundant  in  the  St 
pods  of  tho  rattle-box,  {Crotalaria.) 
■„  The  caterpillar,  having  first  eaten 
r  a  large  round  hole  in  the  outer  en- 
velope or  shell,  enters  the  pod, 
where  it  hides  itself,  and,  undis- 
turbed by  outside  influences,  de- 
vours the  seeds.  This  habit  of 
concealing  itself  in  the  pod  renders 
finding  it  very  difficult,  even  when 
the  beating-net  is  used  to  sweep 
the  meadows.  Dr.  Harris  formerly 
suggested  that  as  the  larva  of  a 
Enropeau  species  is  said  to  feed 
on  the  mouse-car.  our  nativo  species  might  do  the  same;  but,  although 
diligently  searched  for,  it  has  not  yet  been  taken  here  on  that  phut. 
The  moth,  which  is  partly  diurnal  in  habits,  is  of  a  yellow  color,  beau- 
tifully and  irregularly  .marked  .with  .white,  in  which  are  several  distinct 
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rottni  "ulack  spots.  The  nailer  wings  are  rose-colored  or  light  crimson, 
with  black  edging.  The  larva  is  also  yellow,  with  black  and  white 
rings,  and  the  chrysalis  is  black  and  yellow,  and  remains  a  chrysalis,  or 
pupa,  in  the  summer  a  week  or  ten  days.  The  larva  is  also  said  to  feed 
on  lupine. 

The  larva  of  Acoloitlius  falsarius,  Clem.,  has  been  found  on  both  the 
grape  vino  and  the  Virginia  creeper,  (Ampetopsis  quinque-  Fj    ^ 

folia.)  These  caterpillars  were  found  in  July  in  Mary- 
laud,  either  solitary  or  two  or  three  together,  eating  ( 
small  holes  in  the  leaves.  When  kept  in  confinement 
they  spun  small  parchment-like  cocoons  among  the  dead 
foliage  and  rubbish  in  the  bottom  of  tfic  box  in  which 
they  were  confined,  and  the  perfect  insect  appeared  in 
ten  tofoiirteeu  days  after  thecocoon  was  spun.  The  in- 
sects, in  the  perfect  state,  resemble  very  much  the  Amer- 
ican forester  of  Fitch,  Acotoithua  {Procris)  Americana,  ' 
Bdv.,  (Agricultural  Report,  1854,  pi.  6,)  but  are  only 
half  the  size,  and  do  not  have  the  anal  tufts ;  the 
collar  is  of  a  paler  orange,  divided  on  the  top  by  a 
black  point,  aud  the  rest  of  the  insect  is  of  a  somewhat  bluish-black 
color.  If  they  are  found  to  increase  so  as  to  become  injurious  they  may 
be  destroyed  by  syringing  the  vines  with  whale-oil  soap-suds,  or  a  wash 
of  hellebore  and  water. 

The  Samia  (Attacus)  cynthia,  or  ailanthus  silk-worm,  introduced  for 
its  silk-producing  qualities  iu  18G0  and  1861,  has  become  acclimated  in 
several  of  our  northern  cities  on  the  Atlantic  coast,  but  has  not  yet 
been  utilized,  as  tar  as  we  can  learn,  in  this  country.  Mr.  Andrews,  of 
New  York,  states,  however,  that  he  is  of  the  opinion  that  8.  cynthia  "is 
the  moth  best  adapted  to  our  northern  climate  as  a  silk-producer,  and 
has  received  a  specimen  of  sewing  silk  made  from  its  cocoon,  which  has 
strengthened  his  previous  favorable  opinion."  Although  this  insect  has 
increased  to  such  a  degree  in  some  places  as  to  become  almost  a  nui- 
sance, an  attempt  was  made  during  the  past  year  to  induce  the  Govern- 
ment to  re-introduce  the  insect,  which  is  already  naturalized  and  abund- 
ant. Mr.  Riley,  in  the  American  Entomologist,  speaking  on  this  subject, 
says:  "The  insect  has  become  wild, and  is  iuercasing  around  Baltimore, 
Philadelphia,  Chicago,  and  Brooklyn,  and  a  certain  individual,  totally 
ignorant  ot  what  has  been  done  in  past  years,  is  soliciting  Government 
i.itl  iu  the  introduction  of  this  worm."  Mr.  Riley,  live  years  ago,  made 
extensive  exj>erimeuts,  and  in  the  Prairie  Farmer  of  April  18,  1866, 
stated  that  its  cocoon  was  of  no  more  value  than  some  of  our  native 
silk- worms. 

Attacus  pernyi,  another  silk-producing  insect  from  Manchouria,  and 
feediug  on  oak,  has  been  successfully  raised  to  the  perfect  or  moth  state, 
by  Mr.  John  Ak hurst,  of  Brooklyn,  New  York,  but  not  iu  sufficient 
numbers  to  warrant  any  report  upon  its  silk-producing  qualities  iu  this 
climate.  A  third  so-called  foreign  silk-worm,  Anllterea  yama-mai,  or 
Japanese  silk-worm,  feeding  on  the  oak  and  apple  in  the  open  air,  has 
also  been  experimented  ou  by  Mr.  Andrews  and  Mr.  Ab hurst.  The 
great  trouble  with  the  iusect  at  present  appears  to  be  that  the  eggs 
hatch  out  before  there  is  sufficient  oak  foliage  for  the  young  caterpillars 
to  feed  upon.  Mr.  Riley  states  that  his  experience  with  the  Japanese 
silkworm  the  past  summer  was  very  unsatisfactory,  and  that  in  1S6U 
the  experimenters  in  England  also  met.  with  poor  success  ;  but  notwith- 
standing these  unfavorable  report1*,  it  would  bo  well  to  try  it  another 
6  A 
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year  before  making  any  decision  as  to  its  adaptability  to  this  climate 
and  its  Bilk-growing  qualities. 

During  tbe  last  year  an  experiment  was  made  ou  a  rather  extended 
scale  as  to  the  feasibility  of  feeding  tbe  common  Chinese  mulberry  silk, 
worm  (Bombyx  mori)  on  the  leaves  of  tbo  Osage  orange,  (Madura 
aurontiaca,)  a  plant  now  plentiful  in  tbe  Western  States,  where  it  is 
used  for  hedges,  anil  is  found  growing  wild  in  tbo  Southwest,  where  it 
is  known  as  Bous  (Pare.  Mr.  Samuel  Cornaby,  of  Spanish  Fork  City. 
Utah  Territory,  writea  tbe  following  letter: 

Having  been  engaged  in  silk  culture  for  three  years  past,  I  take  the  liberty  of  nb- 
mitting  to  you  a.  report  of  wli.it  1  have  done.  In  lt*o7  air.  Albert  K.  Tbiirber,  a 
this  place,  ou  bin  return  fiiini  it  visit  t*  Loudnu,  England,  presented  mo  wiib  u  few  iilt 
worm  eggs  of  tbo  old  French  variety.  Tliey  made  sixteen  cocoons,  prodnciug  tan* 
female  moths.  The  following  year  1  raise''  live  hundred  worms,  lint  not  liavingMf- 
ficient  mulberry  leaves  to  feed  Iboin  I  foil  jb.  t  of  tbeui  ou  Osage  orange,  They  ate  ii 
with  avidity:  alt  did  well,  ntid  in:'do  cocoons  of  good  size  and  color.  IjibJ  vm 
(1SBB)  I  fed  five  thousuud  worms  o  i  Osage  orange  and  Ibey  made  tivo  thousand™- 
coons.  Tim  season  I  am  feeding  ten  tbousaud  wuiius  on  Osage  orange  and  tbey  in 
doing  well.  I  would  here  remark  tlmt  1  have  never  found  a  diseasod  worm  siaccl 
oouiuienced  raising  silk. 

I  have  fed  a  |mrtion  of  my  worms  each  season  on  mil  Hurry  and  a  portion  on  Osan 
orange,  and  those  fnd  on  the  latter  have  thrived  and  done  as  well  aa  those  fed  on  tit 
former.  I  do  not  suppose  Osage  orange  is  preferable  to  mulberry  to  feed  silk-wore*, 
bill  it  may  lie  of  ini|mrtaucc>  to  some  to  know  that  rhey  will  do  well  niK>»  it.  I  bin 
fed  worms  on  the  two  kinds  of  feed  in  close  proximity,  and  have  known  them  to  lean 
tbe  mullierry  and  go  to  the  Osage  orange.  The  dryness  of  our  climate  and  tbo  almost 
of  l.bunder-«tonus  dining  the  feeding  season,  render  Utah  particularly  adapted  to  tbe 
raising  of  silk,  and  perhaps  it  may  bo  more  favorable  for  fowling  Osage  orange  UMM ' 
moist  clhnate- 

Nol  having  «nf8cient  knowledge  of  the  quality  of  Bill;  to  test  it,  1  sent  anran  odoooh 
to  Mr.  Mailer,  of  Nevada  City,  California,  to  be  reeled  tuid  tested,  and  lie  report*  thai 
the  silk  is,  to  all  appearances,  strong  and  of  oscellcut  quality,  I  intend  to  nnksi 
hutfiuess  of  silk  cultnro  as  fast  as  circum  stances  will  pen  nit. 

These  facts  having  been  doubted  by  some  who  bad  been  unsuccessful 
in  raising  the  si  Ik- worm  on  Osage  orange,  a  letter  was  addressed  to  Mr.  ' 
Cornaby,  reqnestii:.;  further  particulars  of  bis  experiment,  and  in  bis 
answer  he  reiter:..cs  his  former  statement  and  adds: 

IT  any  additional   testimony  is  necessary  to  confirm    my  state 

Dames  of  as  many  rvsiHiimible   persona,  nadir  nut.  as  may  Ik  ni]i p „., 

quite  familiar  tu  nil  the  inhabitants  of  this  town,  and  the  greater  part  of  tbe  Un 


This  season  I  have  lit]   upward  of  ton   thousand   worms  on  Osage  orange   And   Ibn 

ive    all  spun— the    ImiI  of  eocoons  I  sent  you    IsiiiiL'  an   average  sample  of  tbe  tana, 

i  is  the  third  season  I   have  fed  and  propagated  ihe  same  worms  entirely  on  OmoB 

^r    m.-l  lb.;  *!■••• .<;•■«•  •-■  .l.i.r,..!. „u  lb-  i—iirniy.   ■■  »  *-     . '.„,ft.7iT 


Tbia  in  the  third  season  I   have  fed  and  propagated  flu,  same  worms  entirely  « 

orange,  anil  t.bry  h!iow  im  .signs  of  deterioration  ;   ou  tbe  contrary,  it.  was  rem* 

many  this  season,  who    bad  seen    Lhem  during  tliu    pant  three  years,   that  they    iouk«i 
larger  and  Letrer    (ban  they  had    ever  seen    Hum.  before.     That  portion  of  my  crop  fad 


'the  past  four  years  shows  no  pereeplihle  difference,  Latching  out"  arid  hhd- 

Ming  about  tbe  same  time  as  those  fill  on  O.sage  orange. 

1  would  like  to  have  the  relative  ijnnli ties  of  tbe  silk  thus  differently  fed  thoroughly 
tested,  and  would  lie  phoned  hi  forward  specimens  ot  each  to  any  one  who  could  do  ml 

My  win  ins  hatched  ■nil  ibis  season  on  the  Sib  of  May,  and  spun  ou  the  lilt  b  of  Jim*, 
feeding  forty-two  ilnys,  thin  being  rau'en  days  longer  than  |>revious  seasons,  owing  to* 
cold  slorui  thai  oeeurrod  iu  May,  lasting  about  one  wwk,  rendering  Ibem  a  I  uinM  inac- 
tive during  that  nine  ;  and  1  havu  used  no  artificial  bust  either  uthatcliiui"  or  dnrine 

til,-  fee,!illK   lime.  *  "* 

i  have  paid  piii-tienlar  attention  to  cleanliness  and  ventilation  in  my  cocoonery,  keep- 
ing tbe  doors  anil  windows  almost  constantly  open,  even  (lining  ihii  night  when  the 
weather  was  favorable.  1  attribute  my  Kinross  mainly  to  our  fine  dry  eliiuate.  We 
havijiiodews,  and  rain  and  Uiunder-stonus  are  of  rare  occurrouce  during  feeding  seaaoo. 

A  large  black  cnterpillar  with  yellow  longitudinal  stri|iea,  and  having 
two  black  projecting  processesor  horns  on  the  second  segment  of  the  body, 
anil  black  prickles  on  all  the  other  segments,  Anumta  xeitatoria.  (S,  &  A.,) 
in  sometimes  extremely  abundant  in  Maryland,  doing  considerable  injniy 
to  the  oak.    The  eggs  are  deposited  in  clusters  under  leaves  at  the  end  of 
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the  branch.  The  larvre  are  social  in  habits,  and  feed  together  in  com- 
panies, attaining  their  full  size  in  Aug- 
ust and  September  when  they  bury 
themselves  six  or  eight  inches  in  the 
earth,  to  change  to  pups,  and  the  fol- 
lowing summer  make  their  appearance  / 
in  the  perfect  or  moth  state.  The  fe-  * 
males  are  of  a  yellow-ochre  color, 
crossed  with  a  dark  band,  and  have  a  white  spot  in  the  middle  of  the 
npper  wing.  The  males  are  much  smaller,  and  have  somewhat  trans- 
parent wings  of  a  reddish  brown,  having  a  white  spot  on  the  upper  wiDg 
also. 

A  similarly  formed  caterpillar,  but  of  a  green  color,  with  black  horns, 
shorter  prickles,  and  a  yellowish  lateral  line,  shaded  near  the  end  with 
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rose  color,  (Anixota  ( Dryocampa)  rvbicunda, 

Fab.,)  does  considerable  injury  to  the  silver 

maples  in   Washington,  where  there  are 

two  broods  annually.    The  moth  is  a  most 

beautiful  insect,  the  upper  wings  being  of 

a  delicate  yellow  and  rose,  or  pink  color. 

As  both  these  insects  in  the  larval  state  are 

more  or  less  gregarious  and  keep  together,  they  can  readily  be  seen  and 

destroyed  when  feeding  on  the  foliage. 

The  tent  caterpillar,  Clixiocampa  Americana,  Har.,  which  forms  the 
large  cobweb-like  nests  in  orchards,  in  Juue  and  July,  was  very  destrac- 
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ttve  in  some  localities  last  year.  The  eggs  are 
laid  on  the  twigs  in  bunches  numbering  from 
two  hundred  and  fifty  to  four  hundred,  placed  ' 
side  by  side  in  perfect  rows  around  the  twig, 
and  are  covered  with  a  gummy  matter.  Tliey 
may  be  readily  seen  in  winter,  when  the  foliage 
has  fallen,  and  the  twigs  are  bare.  The  pupa) 
are  formed  in  slight  cocoons  in  crevices  of  bark,  under  boards,  &c,  and  . 
the  insect  comes  to  maturity  in  twelve  to  eighteen  days.  It  is  of  a 
brownish  yellow  color,  with  two  oblique  rust-brown,  and  nearly  parallel 
lines  running  across  the  wings.  The  best  method  of  destroying  them  is 
to  tear  down  the  nests  when  and  wherever  found.  This  can  bo  done 
readily  with  a  long  iuulleu-stalk  or  a  brush  of  twigs  affixed  to  a  long 
pole,  and  when  the  caterpillars  are  beaten  to  the  ground  they  can  be 
crushed,  or,  as  they  collect  together  on  the  trunks  during  their  last 
molting  period,  they  can  be  slaughtered  in  masses.  The  best  remedy 
iB  to  search  for  and  destroy  the  egg-clusters  in  the  orchard  when  the 
trees  are  leafless. 
The  grass  or  army  worm,  Leucania  vnipttrtcfa,  Haw.,  though  it  made 
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its  appearance  in  some  places,  was  not 
especially  troublesome  during  the   last 
season.    The  eggs  are  probably  deposited 
at  the  base  of  perennial  grass-stalks,  and 
the  larva)  at  times  appear  in  immense  " 
multitudes  in  the  Northern,  Middle,  and  v 
Western  States,  where  they  destroy  grass, 
pram,   and   other  crops.      Leaving   one 
field,   after    having  eaten   it   out,   they 
march  or  crawl  to  those  in  the  neighbor- 
hood in  seanh  of  food;  hence  the  vulgar  name  of  army  worm.    The 
pupa:  are  formed  in  a  rude  earthen  cocoon,  ami  remain  us  pupa;  two  to 
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three  weeks.  The  insect  by  day  hides  in  tufts  of  gratis.  When  the 
larvae  are  migratory,  or  on  the  march  for  food,  their  march  is  stated  to 
be  at  tho  rate  of  two  to  sis  rods  per  hour.  These  pests  are  said  to 
multiply  uiueb  taster  in  dry  seasons  when  the  swamps  are  dry,  and 
when  they  are  thus  multiplied  a  wet  season  and  overflowing  swamps 
drive  tho  insects  from  their  lurking  places  in  docks,  and  they  alight 
here  and  there  over  the  country.  There  is  generally  but  one  brood  in 
the  more  northern  States  in  ouo  season,  but  iu  tho  South  there  are 
probably  two,  the  last  of  which  hybernates  as  pupae.  Several  remedies 
have  been  proposed  for  their  prevention  and  destruction,  among  which 
may  be  mentioned  burning  over  the  meadows  in  winter  or  very  early 
in  spring,  or  plowing  late  in  the  fall  or  early  in  spring,  which  will  prob- 
ably destroy  all  1  heir  eggs.  Judicious  ditching  will  prevent  their  migra- 
tion from  infested  lields  to  those  as  yet  uninjured,  and  these  ditches 
should  be  dug,  if  possible,  with  almost  perpendicular  sides,  or  sloping 
inward  Irom  the  top  on  the  side  to  be  protected,  so  that  the caterpillars 
cannot  readily  orawl  out.  When  the  ditches  are  filled  with  the  strug- 
gling caterpillars,  if  dry  straw  is  scattered  over  them  and  fire  applied 
it  will  kill  them  and  clear  the  ditch  for  another  lot. 

The  corn  worm  of  Maryland,  or  boll-worm  of  the  South,  Heliothti 
armigera,  lliib.,  (Agricultural  Report,  1854,)  has  been  found  to  be  very 
injurious,  not  only  to  cotton  and  maize,  but  also  to  green  peas,  pump- 
kins, aud,  last  year  especially,  to  both  the  ripe-  and  uuripe  fruit  of  the 
tomato,  into  which  the  caterpillar  bores,  rendering  it  totally  unfit  for 
use.  A  single  caterpillar  will  sometimes  entirely  ruin  a  number  of  the 
fruit  on  one  plant  alone.  Plates  or  wide-mouthed  bottles  of  simp  or 
sweetened  vinegar  placed  uear  the  vines  will  attract  the  moths  iu  the 
evening  twilight,  and  iu  the  morning  many  dead  millers  will  be  found 
stuck  fast  iu  the  viscid  substance. 
The  larva  of  Pkakcttura  nitidalis,  Cramer,  or  cucumber  moth,  was 
taken  several  years  ago  iu  Florida  boring  holes  in 
the  fruit  of  the  squash  and  feeding  on  the  flesh  in- 
side. Last  year  the  larva  of  this  insect  was  re- 
ported as  very  injurious  to  melons  and  cucumbers 
iu  Missouri,  by  eating  holes  in  the  fruit,  from  July 
^to  the  end  of  September,  as  inauy  as  four  being 
sometimes  found  iu  one  cucumber.  The  pupae  are 
formed  in  slight  cocoons  of  white  silk  on  leaves 
near  the  grouud,  and  the  perfect  moth  appears  in 
eight  to  ten  days  and  probably  hybernates  as  a 
perfect  insect.  This  larva  is  said  also  by  Goeni 
to  feed  on  potatoes.  To  destroy  this  pest  it  has  been  recommended  W 
examine  the  cucumbers  and  melons  early  in  tho  season,  and  to  destroy 
the  first  worms  that  appear  and  also  all  infested  fruit.  The  upper 
wings  of  the  moth  arc  of  a  yellowish-brown  color,  with  a  semi-transpa- 
rent, irregular,  yellow  spot,  while  tho  hind  wings  are  of  the  same  semi- 
transparent  yellow  color,  with  a  broad  dark  border. 
The  clover-worm,  or  gold-fringe  moth,  Asopia  costalis,  Led.,  was  found 
Fig.  A9.  so  plentiful  ill  a  stack  of  clover  and  hay,  in  Mary- 

. ...-__,.  f—r^,  land,  that  the  place  literally  swarmed  with  them,  and 
«>.  ...."=^  W3»  t|]e  jlfty  appCare<i  to  be  totally  ruined.  The  larva 
attacks  and  spoils  clover  for  feeding  purposes,  both 
.  in  the  stack  and  by  interweaving  and  covering  it 
■.  with  silken  webs  and  black  excrement  that  much 
resembles  gunpowder.  It  has  been  stated  that  they 
feed  on  dried  clover  alone,  lint  some  experimented  with  fed  sparingly 
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ie  fresh  flowers,  rejecting  both  leaves  and  stalks.  The  pupa  is 
3d  in  a  slight  cocoon,  and  the  moths  fly  late  in  June  and  July, 
colors  of  the  perfect  insect  are  reddish-brown  with  yellow  mark- 
and  broad,  golden-like  fringes  to  the  wings. 

9  canker-worm  of  the.  Northeastern  States,  Anisopteryx  vernata, 
i,)  is  said  to  kavo  made  its  appearance  in 
igan  in  apple  orchards,  and,  if  true,  may  be 
;ted  to  spread  rapidly  if  not  checked  in 
The  eggs  are  deposited  to  the  number  of 
to  one  hundred,  in  rows,  glued  to  thesur- 
of  the  bark,  and  the  larva;,  as  soon  as  ' 
led,  destroy  the  foliage.  The  pupa;  are 
Ml  two  to  sis  inches  under  ground,  in  rude  | 
en  cocoons,  beneath  the  trees,  and  the 
ct  female,  late  in  the  autumn  or  early  iu 
pring,  crawls  up  the  trunk  of  the  tree  (as 
i  wingless)  to  deposit  her  eggs,  which  hatch 
i  the  spring  iuto  small  looping  caterpillars,  or  so-called  measuring- 
is,  and  in  a  short  time  destroy  all  the  foliage.  The  remedy  to  be 
it,  therefore,  is  something  that  will  prevent  the  wingless  female. 
ascending  the  tree  to  lay  her  eggs.  Leaden  oil-troughs  have  been 
with  some  success,  but  if  they  are  used  around  the  trunk  itself, 
il  running  over  ia  apt  to  injure  the  tree,  and  it  might  be  safer  to 
a  tight  iuclosure  of  boards,  or  a  box  a  foot  or  more  in  height,  the 
as  that  recommended  for  the  elm-tree  beetles;  oulyiu  this  instance 
n  projection,  coated  with  some  viscid  substance,  should  be  on  the 
sides  of  the  bos,  or  the  oil-troughs  themselves  oould  be  placed 
id  the  bos  on  the  outside,  at  some  distance  from  the  tin  projection, 
would  save  any  risk  of  iDJury  to  the  trunk  by  leakage  or  spilling 
e  oil.  The  tin  would  also  protect  the  oil  from  being  washed  out 
•avy  ruins,  and  at  the  same  time  be  a  second  almost  impassable 
?r  to  the  progress  of  such  insects  as  might  be  enabled  accidentally 
oss  the  trough  of  oil.  Muriate  of  lime  is  said  to  be  useless  in 
oying  these  insects.  Late  fall  plowing  and  the  use  of  hogs  are 
y  recommended.  A  good  jarriug  when  the  worms  arc  on  the  tree 
.bake  most  of  them  from  the  branches  to  the  ground.  Some,  how- 
will  remain  suspended  in  the  air  by  a  silken  thread,  which  can  be 
■  severed  by  swinging  a  stick.  When  all  the  worms  are  on  the 
id  they  may  be  destroyed  by  scattering  straw  over  them  and  set- 
lire  to  it,  taking  care  not  to  injure  the  tree  itself, 
e  cranberry  crops  in  various  parts  of  New  Jersey  and  the  New 
ind  States  have  been  very  much  injured  by  the  attacks  of  the  lar- 
f  a  small  Tvrtrij;  or  moth,  Anchylopera  raccineana,  (Packard's 
?.)  commouly  called  the  cranberry  or  lire-worm.  The  eggs  of  this 
:.  remain  all  winter  ou  the  plants,  hatching  from  the  20th  of  May  to 
st  of  June.    The  caterpillars  feed  on  the  tender-  Fig.  50. 

ing  shouts,  drawing  the  leaves  together  with  their 
for  shelter,  and,  concealing  themselves  within,  1 
feed  upon  the  foliage.  They  reach  their  full  size 
jut  two  weeks,  when  they  spin  up  in  a  light  cocoon 
g  the  leaves  or  rubbish  ou  the  ground.  The  pupa 
lasts  ten  to  twelve  days,  and  the  moths  are  mi- 
ls (in  Massachusetts)  from  June  10  to  July  1.  A  second  crop  o( 
is  laid  iu  August  and  September,  which  remain  ou  the  plant  all 
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Another  caterpillar  appears  about  August  1,  (in  Massachusetts,)  and 
injures  the  fruit,  the  berries  that  are  attacked  turning  p» 
maturely  red,  which  is  the  first,  indication  of  their  presence 
Most  of  the  larvae  reach  their  full  size  before  Septea- 
ber,  and,  when  fully  grown,  enter  the  ground,  spinning  their 
cocoons  within  a  few  inches  of  the  surface.  These  cocoons 
are  covered  with  sand,  and  are  hardly  distinguishable  from 
small  lumps  ot  earth.  Several  caterpillars  sent  from  New 
"ersey,  as  injuring  the  fruit  of  the  crauberry,  resembled 
i  habits  the  above  insect,  excepting  the  cocoons  wen 
3  formed  on  the  surface  of  the  earth,  but  unfortunately  1 
was  not  able  to  raise  one  perfect  moth.  The  only  remedj 
recommended  is  to  flood  the  infested  patches,  when  practi- 
cable, until  the  worms  are  destroyed. 
A  small  caterpillar,  the  grape-berry  moth,  LobafabotnuM,(SkAleet){fm 
tkina  viticorana  of  ltiley,)  was  found  iu  large  numbers  during  the  lut 
Fig.  52.  season  infesting  the  grape  in  Maryland.  The  larve  at 
~j  the  first  brood  are  stated  by  some  entomologists  to  fori 
upon  the  leaves,  which  they  roll  up,  but  this  is  denied  by 
others.  At  least  when  the  grapes  are  formed  the  lam 
bores  into  them  and  feeds  upon  the  pulp.  When  it 
.  reaches  the  seeds  it  eats  out  the  interior,  and  if  one 
Q  grape  is  not  sufficient,  it  fastens  the  already  rained  grape 
'to  an  adjoining  one  by  means  of  silken  threads,  and  bor- 
I  rows  into  it  likewise.  Mr.  Riley  states  that  the  ooooooi 
are  formed  on  the  leaves  by  cutting  out  a  clean,  oval  flap, 
leaving  it  hinged  on  one  side,  rolling  it  over,  and  fastening  it  to  tie 
leaf ;  bnt  those  found  iu  Maryland  spun  loose  cocoons  amidst  the  grape* 
aud  leaves,  or  on  the  surface  of  the  ground.  There  are  probably  two  or 
three  broods  iu  one  season,  and  the  last  brood  passes  the  winter  within 
the  cocoon  either  as  larva}  or  pupa;.  A  little  attention' given  to  th» 
grape-vines  early  in  the  season,  by  pulling  off  all  infested  grapes  ami 
destroying  them,  will  be  of  great  utilit..  as  it  was  observed,  in  the  ex- 
periments made,  that,  after  the  first  crop  of  larvae  had  been  carefully 
taken  off'  the  vines  to  study  their  habits,  later  in  the  season,  scarcely  a 
single  spotted  or  infested  grape  could  lie  found  on  the  same  vine,  with 
which  to  continue  the  experiments. 

The  well-known  apple  codling-moth,  Carpocnpsa  pomoneUa,  (Linn.)  ha* 

been  extremely  destructive  to  the  apple  crop  in  general  by  burrowing  out 

and  destroying  tho  fruit.     Many  fruit-growers  have  come  to  the  cottcls- 

Pig.53.  sion  that  keeping  hogs  in  the  orchards  to  devour 

K^^  the  fallen  fruit  is  the  best  and  surest  remedy  for 
3.  <^^JP  this  insect  as  well  as  the  plum  cnrcnlio.  Hay 
bands  or  ropes  around  the  trunk  and  principal 
limbs  of  the  trees  have  been  recommended,  aa 
they  furnish  a  shelter  under  which  the  caterpillars 
will  seek  refuge  when  about  to  form  their  cocoons. 
Here  they  can  easily  bo  found,  aud  destroyed  by 
rubbing  the  baud  briskly  up  and  down  every  i'onr  or  five  days,  so  as  to 
crush  the  insects  harboring  under  it.  Other  orchardists,  however, 
recommend  rags  and  softer  snbstanecs,  lo  be  placed  in  the  crotches  of 
the  branches  or  around  the  trunks,  &c,  as  they  can  be  taken  off  and 
more  readily  examined  for  insects  than  the  hay  ropes. 

The  apple-root  plant-louse,  Eriowntn  (Pemphigus)  pyri,  (Fitch.)  tormina; 
wart-like  excrescences  upon  tho  roots  of  the  apple  trees,  which  contain 
ha -their  crevices  tho  insects  which  suck  their  juices,  is  said  to  be  de- 
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stroyed  by  an  application  of  boiling-bot  water.  Tim  editor  of  the  Ameri- 
can Entomologist  remarks,  however,  tbat  F-  H 
in  transplanting  young  trees  from  the  nurs- 
eries, it  if  not  necessary  to  bare  the  water 
too  near  the  boiling  point,  ami  that  a  heat  ' 
of  120°  to  150°  will  suffice.  The  horticul 
taral  editor  of  the  Prairie  Farmer  doubting  _ 
the  Lot  water  remedy,  Mr.  Riley  states  that 
this  doubt  will  hold  good  in  reference  to 
large,  deei>- rooted  trees,  bat  that  he  knows  from  experience  that  hot  water 
can  bo  used  against  these  root-lice  in  the  nursery,  where- the  greater  dam- 
age is  done.  Hot  water  has  also  been  recommended  to  be  placed  around 
the  trunks  of  such  |  teach  trees  in  the  winter  as  are  infested  by  the  peach- 
borer,  {jEgeria  exiliom,  Say.) 

To  destroy  common  pkmf  lice  (Aphides)  and  other  insects  in  the  green- 
house and  garden,  the  following  remedy  has  been  recommended  by  M. 
Cloetz,  of  the  Jardin  des  Plan  tea,  in  Paris:  Three  and  oue-half  ounces 
quassia  chips,  Ave  drams  of  stiivesaore  seeds,*  powdered  and  placed  in 
se veil  [lints  of  water,  and  boiled  until  reduced  to  five  pints. 

Dr.  Hull  recommends  dusting  slacked  lime  on  the  trees  or  bushes 
when  the  foliage  is  wet ;  syringing  with  soap-suds  or  tobacco  water, 
or  a  strong  decoction  of  quassia  with  soap-suds:  also,  a  weak  solution 
of  chloride  of  lime  is -said  by  Mr.  Andrews  to  preserve  pmnts  from 
insects  if  sprinkled  over  them.  The  following  recipe  is  also  highly  rec- 
ommended in  an  English  horticultural  journal  as  being  almost  infallible 
"for  mildew,  scale,  mealy  bug,  red  spider,  and  thrips:"  Two  ounces 
flour  of  sulphur  worked  iuto  a  paste  with  water,  two  ounces  washing 
soda,  oue-half  ounce  common  shag  tobacco,  and  a  piece  of  quicklime 
about  the  size  of  a  duck's  egg.  Pour  them  all  iuto  a  saucepan  with  one 
gallon  of  water,  boil  and  stir  for  a  quarter  of  an  hour,  and  let  the  whole 
settle  until  it  becomes  cold  and  clear.  It  should  then  be  poured  off, 
leaving  tbe  sediment,  lu  usiug  it,  add  water  according  to  the  strength 
or  substance  of  the  frliage.  it  will  keep  good  for  a  long  time  if  kept 
closed. 

A  question  of  considerable  interest  has  arisen  during  tbe  past  year 
among  the  vine-growers  of  France  as  to  whether  tbe  disease  known  by 
tbe  name  of  ptntrridie,  or  rotting,  which  is  in  the  form  of  little  cankerous 
spots,  cutting  off  the  supply  of  nourishment,  and  causing  the  roots  of 
the  vine  to  rot,  produced  by  a  species  of  root-louse  belonging  to  the  coccus 
family,  and  named  by  riancheron  Phylloxera  rastatrix,  is  not  a  different 
form  of  another  insect  which  produces  the  bag  like  galls  on  some  of 
our  native  North  American  grape-vine  leaves,  namely,  the  Pemphigus 
[Ductijlosphara,  Shinier)  vitifolice  of  Fitch.  This  insect  appears  early 
in  Jmie  in  New  York,  and  forms  small  globular  galls  the  size  of  a  pea, 
which  grow  on  tbe  under  side  of  the  leaves,  having  a  somewhat  uneven 
and  woolly  surface,  with  a  cavity  inside.  Mr.  Riley,  of  the  American 
Agriculturist,  however,  who  has  made  a  specialty  of  this  subject,  states 
that  in  Missouri  this  insect  has  proved  very  injurious  to  the  Clinton 
grape- vine  for  several  years  past,  at  least  as  far  back  as  1804,  and  gives 
a  graphic  description  of  its  natural  history  and  habits,  as  follows: 

A  few  feuialw,  in  the  spring,  station  themselves  upon  tho  upper  Bides  of  Ibo  leaf,  and 
by  ooliHtaiit  suction  ami  irritation  cause  tho  leaf  to  Hivel!  irregularly  on  the  under  aide, 
while  tbe  il)i]Mfr  part  of  Ihc  leaf  gradually  becomes  fuzzy  aud  closes,  so  tbat  tbo  luuae 
at  la»t  ai  lit  a  from  view  iu  the  cavity  of  the  so-called  gall,  in  tbe  interior  of  which  *he 

*  A  plai 
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deposits  from  tifty  to  four  hundred  or  five  hundred  small  yellow  eggs-  When  hatchtd 
tbo  insects  escape  from  the  (tall  through  an  orifico  in  the  apnur  aido  of  the  leal 
which  waa  never  untiroly  dIoboO,  and,  taking  up  their  aliode  on  the  young  and  tenia 
i    :„  tnuu,  turc  f()rm  newgaiia.     Sometimes  or-  "  *         '   *''   "  ''-'   ~—  r""~'  '" 


tylor  varieties  of  the  frost  grape,  (  Pitta  eoMJ/UU 

u  the  Catawba,  Isabella,  and  Concord,  which  are  derived  from  our  wild  FTru 

iabrusca.     When  the  mother  louse  has  deposited  all  her  eggs  iu  tho  so-called  gall, 


3,  and  the 


i,  and  lla 


te  dries  up.    This  goes  on  all  the  s 
o  having  finished  its  growth,  the  youug  li 
succulent  leaves,  begin  to  wander  and  to  sock  thn  roots,  so  that  be 
the  end  of  September  the  galls  nro  deserted,  and  the  lice,  attaching 
|  themselves  to  the  roots,  either  singly  or  in  little  groups,  cause  b; 
=  their  punctures  little  swcdlingsand  knots,  which  eventually  become 
rotten.    The  lica,  also,  change  their  appearanco  under  ground,  sbed- 
:   ding  their  skins,  and,   instead  of  presenting  a  smooth  appearance. 
becomes  tubercle*!,  and  tho  insect  pauses  the  nriirtw  in  the  tubercled 
»  Btate;  but  whether  in  thu  spring  these  tubcrcled  individuals  product 
t  winged  mates  and  females  which  rise  in  the  air,  pair,  and,  by  de- 
positing eggs,  give  birth  to  apterous  females  which  form  the  gill- 
E  reducing  colonies,  or  whether  tlioy  lay  eggs  on  the  roots,  the  joon; 
■oin  which  crawl  up  to  tho  leaves  to  found  gall-producing  colonic* 
is  not  positively  known. 


Dr.  Shinier,  however,  states  that  he  has  seen  four-winged  insects  in  tk 
autumn  in  galla  destroyed  by  parasites.  Mr.  Riley,  in  proof  of  the  the- 
ory that  Phylloxera  vastatrix,  ( Planch.)  and  Pemphigus  vilifoHw,  of  Pitch, 
are  one  and  the  same  insect,  in  different  forms,  having  different  habits, 
states  that  he  has  proved  by  transferring  to  roots  tho  young  grape-lice 
hatched  from  galls,  and  by  successfully  feeding  them  ou  those  roots, 
that  one  smooth  gall-inhabiting  type  gives  birth  to  tho  tubercled  root 
inhabiting  type:  and,  also,  tliatour  gall  insects  {Pemphigus  vitifolvB,  Fitch,) 
take  the  root  iu  the  fall,  on  which  they  cause  the  same  cankerous  spots  aud 
Fig.  as.  swellings  as  does  the  P.  vastatrix  of  Europe,  and 

tt^\    on  which  they  evidently  hyberuate,  just  as  P. 
f  vastatrix  is  known  to  do.    Several  years  ago  I 

found  tbo  gall-inhabiting  insect  in  Iowa  on  a 
'  wild  grape,  and  since  ■th(eu,  in  Maryland,  on 
cultivated  species.  Last  year  several  s[>ecimena 
of  the  gall-infested  leaves  were  sent  to  the  De- 
partment troin  a  Clinton  vine,  and,  although  the 
roots  were  examined  some  time  afterward,  no 
trace  of  any  of  the  root-inhabiting  sjieciesconld 
be  discovered.  Tho  remedies  proposed  for  the 
root-louse  arc  carbolic  acid,  -sulpburet  of  lime 
dissolved  in  water,  aud  an  oil  known  among 
veterinary  surgeons  as  "oil  of  cade,"  dissolved  in  water.  These  were 
found  the  best  specifics,  but  none  of  them  have  been  tried  on  an  extensive 
scale.  Perhaps  an  application  of  hot  water,  as  recommended  for  the 
apple  root  louse  might  answer,  if  the  ground  were  cleared  away  in 
winter  from  the  roots,  and  tbo  water  not  too  hot  to  injure  the  plants. 
As  for  the  gall  insects,  great  care  should  be  taken  to  gather  all  the  gall- 
infested  leaves  when  they  make  their  first  appearance,  aud  to  burn  them 
immediately,  so  that  none  escape  to  found  the  root-injuring  colonies  in 
the  fall  and  winter, 
Tho  apple  or  oyster-shell  bark  -louse,  Axpidiohis  conckiformis,  (Gmelin,) 
Fig.  si,  having  oblong,  flattish,  brown  semes,  with   white 

es^Cl^«r  *vS£*S)  esgs,  and   the  native  apple  bark-louse,  Aspidiotut 
SzpJs^**^~-^~i  jjarrisii,  (Walsh,)  of  which  the  scale  is  oval,  almost 
flat,  and  of  a  pure  white  color,  with  red  eggs,  may 
be  destroyed  when  the  young  are  hatching  out  of 
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Fig.  53. 


the  eggs  in  May  and   Judo,  by  washing  the  trunks  and  branches  of 
in  Ibstcd  trees  with  two  parts  of  soft  soap  to  eight  parts 
of  water,  adding  lime  enough  to  give  it  the  consist- 
ence of  whitewash;   or  thoroughly  syringing  with 
strong  tobacco-water  and  soap-suds.  ' 

The  eggs  of  the  chinch-bng,  Rkyparocliromits  (Mi: 
eropus)  leueopterus,  (Say,)  an  insect  which  has  done  ( 
great  damage  to  grain  in  certain  localities,  are  de- 
posited in  the  ground  to  the  number  of  about  five  hundred  by  one 
female.  The  young  larva?  are  hatched  under  the  earth,  having"  been 
found  in  great  numbers  at  a  depth  of  an  inch  or  more,  fie.  ss. 

and  are  at  first  wingless,  and  of  a  bright  red  color.  _ 
They  puncture,  and  apparently  poison,  in  both  larva 
anil  pupa  as  well  as  perfect  states,  the  terminal  shoots, 
buds,  and  tho  most  succulent  parts  of  growing  plants  ' 
of  grain,  grass,  maize,  potatoes,  and  other  vegetables,  ■ 
but  do  not  attack  woody  plants.  There  are  two  broods 
annually  and  perhaps  three  in  the  south,  the  last  brood 
hybernatiug  in  the  perfect  state  under  leaves,  or  sheltered  under  stones, 
earth,  &c  The  insects  are  most  destructive  in  hot,  dry  summers,  and 
heavy  rains  are  said  to  destroy  them.  Early  grain  is  most  likely  to  es- 
cape their  ravages.  The  remedies  recommended  are  rolling  the  ground 
where  the  young  insects  are,  if  practicable;  burning  up  all  the  dead 
vegetation  aDd  dry  rubbish  along  fences  will  materially  lessen  their 
numbers  the  nest  season ;  wheu  congregated  on  certain  spots,  dry  straw, 
spread  over  the  place  and  burned,  will  destroy  numbers;  gas  lime  sown, 
broadcast  over  intestcd  fields,  at  the  rate  of  six  or  seven  bushels  to  the 
acre,  is  also  recommended ;  or  dropping  a  handful  of  gas  lime  on  each 
hill  of  corn,  wheu  infested.'  According  to  Dr.  Stutter,  coal-tar  is  of  no 
use  as  a  remedy.  Quails  are  said  to  feed  greedily  upon  the  insects,  and 
should  therefore  be  protected. 

The  common  squash  bug,  Coreus  (Oonocems)  tristis,  (Degeer,)has  been 
extremely  injurious  to  the  squash  family  in  many  F|c  ^ 

parts  of  the  Middle  fcftates,  injuring  the  plants  ' 
larva,  pupa,  and  perfect  states,  by  congregating  - 
in  great  numbers  around  the  stem  near  the 
ground,  or  on  the  leaves,  and  sucking  out  the 
sap  by  means  of  their  strong  beaks.  The  eggs 
of  this  insect  are  deposited  in  little  patches  fast- 
ened to  the  under-side  of  the  leaves  in  J  une  and 
July.  It  is  stated,  however,  that  all  the  eggs 
are  not  deposited  at  the  same  time.  The  young 
insects  live  in  families,  puncturing  the  leaves  and  stem,  and  draining 
the  sap  from  the  plant.  The  perfect  insects  hyberuate  in  crevices  of 
walls  and  fences,  and  have  beeu  found  in  Maryland  iu  midwinter  under 
the  bark  of  rotting  trees,  from  whence  they  come  out  iu  summer  to  de- 
posit their  eggs  for  the  first  generation.  Oue  of  the  remedies  recom- 
mended is  to  remove  all  the  earth  from  the  roots  as  far  as  they  will  bear, 
and  fill  up  with  a  mixture  of  dry  ashes  aud  salt,  which  will  prevent  the 
insects  from  burrowing  near  the  root,  Auotber  remedy  is  to  trim  off 
the  under  leaves  early  in  the  season,  laying  them  iu  the  evening  under 
aud  close  to  the  plant;  the  insects  hiding  under  them  can  bo  found  and 
destroyed  in  the  morning.  It  has  beeu  suggested  to  lay  pieces  of  boards 
along  the  rows,  a  little  raised  from  the  ground  by  small  stones.  During 
the  night  the  iusectswill  congregate  under  the  trap;  the  boards  and 
leaves,   however,  should    be   examined  very  early  in.    the    morning, 
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for  as  soon  as  warmed  by  the  snn  the  insects  will  disperse  over  the 
vines. 

The  harlequin  cabbage-bug,  Stracliia  htitrionycha,  (Ilahn.,)  mentioned 
three  years  ago,  (Agricultural  Report,  1807,  page  71,)  has  been  much 
complained  of  during  the  past  year  as  doing  great  damage  to  the  cab- 
bage in  Sorth 'Carolina  and  elsewhere.  The  perfect  insect,  hybernates 
in  sheltered  places,  and  tbe  female  deposits  her  eggs  in  March  and  April, 
in  two  rows,  cemented  together,  mostly  on  tbe  under-side  of  tbe  leaf, 
and  generally  ten  to  twelve  in  number.  In  about  six  days  the  first 
broods  make  their  appearance,  the  young  larva1-  resembling  the  perfect 
insect,  with  tbe  exception  of  being  wingless.  About  sixteen  to  eighteen 
■  days  elapse  from  the  deposition  of  tbe  eggs  to  the  development  of  the 
perfect  insect.  A  second  brood  appears  iu  July,  which  probably  uyber- 
nates (in  North  Carolina)  in  sheltered  places.  It  is  said  that  fowls  and 
birds  will  not  eat  tbein,  and  the  only  remedy  recommended  is  haudpicfc- 
ing,  and,  as  stated  in  my  report  for  1867,  "as  they  hyberuate  in  the  per- 
fect state  beneatb  bark,  under  brush  heaps  or  stones,  like  the  cot 
ton  red-bug,  it  would  be  well  in  winter  to  search  for  them  in  such 
situations,  and  in  spring  to  destroy  them  on  tbeir  first  appearance 
upon  the  plants,  before  they  have  bad  time  to  deposit  their  eggs;"  oi 
if  little  heaps  of  rotting  vegetables  were  left  as  places  of  shelter,  here 
and  there  (luring  the  winter,  so  tbat  they  might  be  induced  to  hyber- 
nate  under  them,  they  might  readily,  be  destroyed  in  spring  by  burning 
straw  over  tbe  heaps. 

In  conclusion,  the  utility  of  enacting  laws  in  the  different  States  and 
counties  for  the  preservation  of  the  various  insectivorous  birds  cannot 
be  too  highly  recommended,  as  birds  are  no  doubt  one  of  tbo  great  agents 
specially  designed  by  Providence  to  keep  in  check  the  myriads  oi 
insects  which  would,  if  left  undisturbed,  increase  so  rapidly  as  tc 
totally  destroy  certain  kinds  of  vegetation.  The  English  bouse  spar- 
rows, recently  introduced  into  some  of  our  seaboard  cities,  have  become 
entirely  acclimated,  ami  have  increased  rapidly,  and  it  is  universally 
acknowledged  that  where  they  exist  in  any  numbers  tbe  caterpillars, 
which  were  formerly  such  an  annoyance  to  pedestrians,  have  almost 
entirely  disappeared.  There  is  little  doubt  that  sparrows  will  also  eat 
certain  grains  and  small  fruits  whenever  they  can  dud  them  readily: 
but,  as  these  birds  reside  in  the  cities  mostly,  this  is  not  of  much  con 
sequence,  especially  as,  should  they  increase  too  rapidly  and  migratt 
into  the  wheat  fields  so  as  to  become  a  nuisance,  a  few  birds  may  muet 
more  readily  be  destroyed  by  shot  or  traps  than  the  myriads  of  insects, 
which  would  lie  safely  hidden  amidst  the  dense  foliage  of  the  shade 
trees,  or  in  the  crevices  of  the  bark,  where  the  hands  of  man  cannot 
reach  without  much  labor  and  trouble.  Au  Euglish  paper  states  that 
out  of  one  hundred  and  eighteen  sparrows  killed  for  the  sake  of  testing 
the  amount  of  benefit  or  injury  done  by  them,  only  three  were  found  tc 
have  been  living  the  preceding  twenty-four  hours  on  grain;  beetles, 
grubs,  aud  larva  having  been  their  diet.  Out  of  seventy-five  sparrows 
of  all  ages,  there  were  hardly  any  without  insect  remains  in  them. 
It  is  somewhat  singular  that  among  the  multitudes  of  sparrows  and 
other  birds  imported,  we  have  beard  of  only  one  or  two  instances  where 
the  robin- red  breast  of  Europe  has  been  Introduced  into  the  public 
parks.  This  bird  is  not  only  insectivorous,  but  is  also  everywhere  Doted 
for  its  familiar  habits  and  the  sweetness  of  its  song.  Toads  iu  garden* 
are  great  insect  destroyers,  and  are  ever  busy  at  dusk  or  early  in  the 
morning  searching  for  insect  prey.  Instances  have  this  past  year  been 
chronicled  of  their  eating  even  the   acrid  potato  cantharfa  {Lytto 
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tittata,  &e.)  cud  the  nauscors-siudling  squash-bug.  lu  abort,  it  may 
be  plainly  stated  that  without  the  cooperation  of  certain  birds,  animals, 
£&,  this  country  would  be  overrun  with  insect  pests;  and  it  has  been 
(bond  that  iu  most  cases  wherever  certain  birds  have  Ijcen  destroyed 
u  injurious  to  some  of  the  crops,  the  farmers  have  been  overrun  with 
grab-worms,  win>wortQ8,  &c,  for  years  afterward,  and  have  only  been 
too  glad  to  import  agaiu  the  very  same  species  of  birds  for  which  They 
Mffl  pud  so  inuch  per  bend  to  have  destroyed. 

TOWXEND  GLOVER, 
Entomologist  and  Curator  of  the  Museum. 
Hon.  Horace  Capbon, 

Commissioner. 
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Sat:  Tho  work  of  the  laboratory  dnring  the  year  I8G9-"0  has  been 
auiuy  of  the  same  nature  as  during  the  preceding  year.  Theefforts  to 
1mm  Uw  uamber  of  analyses  of  an  unimportant  nature  in  their  bear- 
ing, upon  agricultural  science,  have  been  so  far  successful  that  the 
■uwr  accepted  and  performed  has,  for  tho  first  time,  been  within 
the  Beans  of  the  laboratory  to  complete;  and  the  new  year  opened  with 
bo  work  remaining  on  hand  except  the  general  investigations  which 
tiD.  extend  at  least  over  the  ensuing  year.  This  fact  affords  ground  for 
the  hope  that  the  time*  is  not  far  distant  when  all  the  efforts  of  the  labo- 
ratory may  be  directed  toward  questions  of  vital  and  general  importance. 

The  analyses  performed  include  a  large  number  of  mineral  determina- 
tions, undertaken  at  the  instance  both  of  scientific  men  and  explorers ; 
Mays  of  ores  of  the  precious  and  other  metals ;  analyses  of  soils,  among 
whieh  will  be  mentioned  tho  alkaline  soils  from  Nevada ;  marls,  guano, 
numb  mud,  peat,  saline  matters  from  the  plains,  artificial  and  natural 
fertilizers,  not  included  iu  the  above;  wines,  grapes;  investigations 
Bade  at  the  request  of  different  States;  proximate  analyses  of  plants; 
cant  of  suspected  poisoning,  both  of  human  beings  and  animals;  Indian 
food  materials;  meat  extracts;  mineral  waters;  residues  from  the  same; 
reftsas  from  several  manufactures:  and  lastly  the  answering  of  a  large 
uamber  of  letters  of  inquiry  from  farmers,  brewers,  and  other  sources, 
■poo  questions  touching  the,  industrial  arts  and  manufactures  connected 
vita  agriculture.  This  correspondence  involves  great  labor,  and  the 
expenditure  of  much  time.  It  requires  a  certain  and  extended  acquaint- 
lace  with  the  status  of  these  arts  at  the  present  day,  for  which  acquaint- 
ance BHich  time  is  expended  which  would  otherwise  be  bestowed  on 
matters  strictly  connected  with  the  laboratory.  This  function  of  the 
chemical  division,  although  a  severe  tax  upon  it,  is  both  beneficial  to 
tee  tanner,  nnd  may  be  considered  as  but  the  discharge  of  a  just  debt 
incurred  by  the  Departmeut  in  obtaining,  as  it  does,  through  its  statis- 
tical division,  iu  valuable  information  from  the  people. 

Besides  the  work  already  enumeruii'd.  the  important  iiiv.'.-ii^anoti  of 
the  cereal  crops  which  has  been  alluded  loin  the  report,  lor  lsii;\  im 
been  commenced.  There  have  already  been  collet-ted  from  various 
pirtaof  the  United  States  above  seven  hundred  und  lilt;.-  specimens,  de- 
rived (ram  over  two  hundred  localities,  of  corn,  wheat,  rye.  nnd  oats, 
Rnreaenring  average  crops  in  the  feveral  States  and  Territories,  nnd 
railed  under  conditions  so  vastly  different  as  regards  climate,  e.evaticn, 


92  AGRICULTURAL  REPORT. 

and  soil,  that  the  results  of  their  examination  may  naturally  be  cxpcctei 
to  lead  to  some  insight  into  the  effect  of  such  conditions  upon  vegctabh 
growth  and  nutritive  value. 

For  the  careful  and  uninterrupted  conduct  of  these  inquiries  it  wu 
found  necessary  during  the  year  to  fit  up  a  small  laboratory  to  bo  spe 
cially  devoted  to  this  oliject,  and  which  has  been  made  as  complete  a> 
the  limited  appropriation  would  allow.  The  services  of  an  additiona 
assistant  have  been  secured  to  commence  the  work,  who  has  been  occupiei 
since  September  last  with  the  necessary  preparations  for  so  large  ar 
undertaking.  Those  who  are  eugaged  in  the  examination  of  vegetabli 
substances  by  proximate  analysis  know  how  unsatisfactory  aud  con 
flicting  even  the  best  systems  adopted  by  the  most  eminent  chemist 
are,  and  how  imperfectly  the  present  knowledge  and  chemical  literatim 
afford  guides  for  the  rapid  and  aecurato  performance  of  this,  probabh 
the  most  extensive  work  of  the  kind  ever  attempted.  Even  the  mos 
accurate  researches  made  upon  plants  in  German  schools,  and  to  bi 
found  only  in  certain  European  journals,  show  us  the  incomplete  am 
unsatisfactory  condition  in  which  proximate  analysis  stands  at  this  time 
The  moat  recent  examinations  made  upon  cereals,  either  iu  this  country 
or  abroadjeave  very  much  to  be  desired  both  as  regards  exactness  anc 
comprehensiveness.  As  an  illustration,  the  methods  for  the  determina 
tiou  of  starch,  gum,  cellulose,  &c.,  are  exceedingly  unsatisfactory  act 
inexact,  partly  owing  to  the  adoption  of  imperfect  processes,  and  parti} 
to  the  assuming  of  the  proportions  of  some  "  by  difference,"  results  froir 
which  modes  disfigure  even  the  most  recent  investigations. 

A  portion  of  the  time  of  the  assistant  detailed  for  this  work  has  beer 
expended  in  the  experimental  comparison  of  various  processes  used  it 
some  of  these  determinations,  with  the  view  of  arriving  at  results  frorc 
which  a  general  scheme  of  work  may  be  deduced. 

Among  the  analytical  work  done  in  the  laboratory,  some  few  instance,1 
are  found  possessing  a  general  interest.  I  therefore  select  them  for  suet 
remark  as  seems  indicated,  leaving  the  mass  of  our  work  in  this  direc 
tion  without  further  detailing  it. 

ARACHIS  HYPOGEA— GROUND  NUT — PEANUT. 
Mr.  Thomas  S.  Pleasants,  of  Petersburg,  Virginia,  in  a  paper  on  th( 
diversity  of  vegetable  productions — reference  being  cbiefiy  made  t< 
their  suitability  for  that  State — published  in  the  Aunual  Heport  of  this 
Department  for  1807,  has  called  attention  to  the  value  of  this  plant  at 
an  article  of  food  suitable  for  cultivation  in  the  southern  counties  o; 
Virginia,  and  states  (p.  252)  that  under  careful  aud  judicious  manage 
meat  it  will  yield  fifty  or  sixty,  or  from  that  to  eighty  bushels,  per  acre. 
worth  from  $1  50  to  $2  50  per  bushel.  The  market  price  at  this  timt 
is  %2  25.  As  there  are  many  portions  of  other  States  equally  favorablj 
situated  for  the  growth  of  this  plant,  and  as  many  applications  have 
been  made  to  the  Department  to  ascertain  what  mineral  elements  were 
necessary  for  its  successful  growth,  an  analysis  of  the  husk  and  nut  was 
made,  with  the  following  result : 
1.  Husk  and  nut  in  100  porta— 

Wutp-r 2.6C 

Albuminous  and  fibrous  matters  anil  ataroh 79.  3£ 

Oil....... 16. 0C 

Ann 2.0C 

Losfl o.u 

100.  DC 
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i  Husk  anil  soeil  Mjiarntolj' : 

mlu:ltto;-s   n:ul  lariiia 


100.00  100. 00 

The  weight  of  the  husk  is  to  that  of  tlioscctl  as  1:10.  The  ash  of  the 
seed  cotisistd  of  suits  wholly  soluble  in  water,  Ihey  being  phosphates  oi 
the  alkalies,  with  traces  of  alkaline  chlorides  and  sulphates.  The  phos- 
phoric acitl  is  chiefly  united  with  potass;:.  The  ash  of  the  husk  differs 
in  containing  chiefly  common  salt,  and  phosphates  oi'  lime  and  magne- 
sia. The  amount  of  oil  which  the  nut  contains  is  very  large ;  it  varies 
according  to  latitude  and  other  favorable  conditions;  and  in  the  south 
of  France  ami  other  countries  of  Mediterranean  Europe  the  seeds  are 
prwwd  to  obtain  the  oil,  which  is  applied  to  table  use.  The  mare,  or 
pressed  cake,  is  used  both  as  food  for  cattle — in  which  it  resembles  Un- 
wed cake — and  also  is  exported  to  Great  ltritain  tor  use  as  a  manure. 
If  any  surplus  remains  alter  sending  the  nut  to  market,  it  might  be 
Died  as  winter  food  for  cattle.  As  the  whole  of  the  oil  and  albumen  lie 
in  tbeunt  aud  not  in  the  husk,  there  is  little  nutritive  material  in  the 
litter.  The  most  of  the  French  cake  is  derived  from  seed  giown  in  Al- 
ston, where  the  plants  flourish  vigorously,  and  afford  much  more  oil 
thin  those  grown  in  this  country.  It  is  possible  that  the  farther  south 
the  nut  is  grown  the  more  oil  will  be  developed  in  the  seed.  The  Al 
gtrian  growth  furnishes  2o  to  -7  per  oent.,  and  the  ash*  of  (he  cake  as 
analyzed  by  l>r.  Anderson,  of  Edinburgh,  amounted  to  l.L'o  per  cent ;  the 
nitrogen  of  the  cake  amounted  to  '>.'.'•'.)  per  cent.  As  the  quantity  of  oil 
in  the  Virginia  growth  Is  less  than  in  that  of  Algiers,  the  percentage  of 
albuminous  material  is  higher,  and  probably  amounts  to  a  little  over  one- 
third  of  the  whole  product,  which  would  bring  the  nitrogen  element  up 
tofi  per  cent. 

The  result  of  an  analysis  of  the  cake,  or  attire,  of  the  Arachis  hypogea 
w  given  in  the  Transactions  of  the  Highland  and  Agricultural  Society 
nf  Scotland,  vol.  U.  p.  uiiO.  (Edinburgh.  l-STw.)  The  sample  was  for. 
Viinled  from  Bordeaux  to  Edinburgh,  ami  the  analysis  made  by  Dr. 
Anderson;  a  second  sample  imported  into  Ijeitli  was  also  examined. 
The  composition  of  both  is  given  here ; 


As  the  ash  consists  almost  wholly  of  soluble  phosphates,  (pirn  phate* 
of  soda  and  of  ammonia.)  with  a  small  amount  of  common  salt,  i  he  mos 
nsefol  artificial  manure  w  hieh  can  be  used  for  it  is  one  u  hich  contain.- 
thematerinlsof  n  superphosphate,  or  one  already  made — hones  in  pow 
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der,  fermented  with  ■wood  ashes,  (unleaclied,)  or  the  prepared  superphos- 
phates made  in  the  market,  or  by  the  farmer  himself. 

SUGAE-HOUSE  EEFUSE. 

A  sample  of  this  material,  sentry  Dr.  William  9.  Robinson,  of  Hat 
borough,  Montgomery  Comity,  Pennsylvania,  contained,  by  analysis: 

WaMr ; 8.0! 

•Organic  matter Jl.« 

Pbuuilutta  of  lime. 5.0! 

Sulfate  of  1.m« 7.  ft] 

Siiiwij  (iuaolnlilo) 5. 09 

Alumina,  osidoof  iron,  ajid  small  aiuoncta  of  alkaline  salts 3.01 

100.  (K 

The  mass  consists  of  tbo  waste  of  sugar  while  being  filtered,  and 
besides  the  uncrystallizable  debris  it  contains  somo  of  the  materials  oi 
the  (liters  and  the  clariners.  It  is  a  material  mucb  used  as  a  manure  b> 
the  farmers  of  the  vicinity  of  Philadelphia.  From  six  to  seven  tons 
are  applied  to  the  acre,  and  good  crops  of  grain  or  grass  result.  The 
mineral  ingredients  are  useful,  though  in  small  amount,  and  the  organic 
matter  is  largely  of  a  soluble  nature,  yielding  also  a  small  amoautol 
nitrogen.  Being  of  a  gummy  and  saccharine  nature  it  is  much  less  val- 
uable as  manure  than  a  similar  amount  of  fibrous  vegetable  matter. 
But  as  its  cost  is  very  low,  (less  than  $2  per  ton,)  it  is  a  valuable  ingre- 
dient for  a  compost,  to  be  made  within  a  small  distance  from  the  supply. 

Sugar-bouse  waste  is  generally  stated  to  be  the  waste  bone-black  ot 
the  sugar  refining  process,  accompanied  by  the  impurities  and  scum  ol 
the  sugar  while  in  the  fluid  condition.  Whatever  materials  may  have 
been  used  in  the  process  of  refining  will,  of  course,  be  found  in  waste- 
such  as  blood,  glue,  size,  plaster,  Or  powdered  quick  lime.  It  is  stated 
that  it  often  contains  from  oue-fifth  to  one-fourth  of  its  weight  of  blood. 
and  is  therefore  considered  from  lour  to  six  times  more  powerful  thai 
animal  charcoal  alone.  Where  these  matters  are  abundant  the  propor- 
tion of  carbonized  bone-ash  must  be  correspondingly  deficient,  and 
hence  it  is  that  the  material  may  have  very  different  compositions  and 
values.  Xu  Browne's  Field  Book  of  Manures,  New  York,  1850,  twe 
analyses  of  the  refuse  are  given,  and  are  here  appended : 

So.  1.      No.  t 

Charcoal  34  U 

PliuBp  hates,  and  carbonates  of  lima  ami  magnesia 02.25      K 

Bnicur,  mid  organic  coloring  matter,  with  buucloH 2. 35     1( 

Water \. 1.40      V 

100.00    1 

In  these  the  bone- black  is  the  most  abundant  ingredient,  and  the  valur 
of  the  article  depends  on  the  phosphate  of  ltroo  it  contains;  lint  in  the 
samples  train  the  refinery,  at  Philadelphia,  the  bone-earth  is  the  lei 
ingredient,  and  the  phosphate  of  lime  is  small  in  amount.  The  blood 
element  also  is  small,  as  is  shown  by  the  small  percentage  of  nitrogen 
which  it  affords.  It  is  chiefly  composed  of  unburned  bone,  charcoal, 
with  a  large  amount  of  waste  organic  matter,  anil  uiicry stall izable  sugar! 
and  it  cannot  make  a  valuable  material  for  composting  with  other  sub 
stances,  either  animal  or  vegetable,  to  form  a  valuable  and  expensive 
manure. 

•  Pontaiuliig  nitrogim  1,355  per  cent.  =  1.63  percent,  of  ammonia. 
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RESIDUE  FROM  ALUM  SPRINGS. 

A  sample  of  residue  from  the  boiling  down  of  tlio  water  of  a  mineral 
siring  in  tho  neighborhood  of  Abingdon,  Virginia,  forwarded  by  Mr. 
Jacob  Rodeter,  yielded,  on  examination : 

Wphteof  lime 22.  fit 

MptoWof  MNla ii.80 

Sntybjls  of  alumina  \  ™  .. 

hlplateof  iron  { SLU 

Mptec  of  magnesia U.91 

Gud Ii.7(t 

fiolnbk  nilica 0.94 

Oiphii;  mat  tor trace*. 

Soman;  ami  combiniHl  water Xi.TtS 

100  00 

Water  of  this  and  other  springs  of  the  vicinity  is  much  in  demand, 
•wl  the  mass  obtained  by  drying  down  the  water  in  kettles  is  called 
"atom  mass."  It  is  a  dry  powder,  neither  efflorescent  nor  deliquescent, 
and  of  a  strong  and  unpleasant  styptic  taste.  It  is  sold  by  the  ounce 
to  time  at  a  distance  from  the  springs.  The  sources  of  these  wafers 
evidently  have  a  close  connection  with  the  beds  of  gypsum  and  rock-salt 
■brat  eighteen  miles  distant  from  the  court-house. 

COAL. 

ample  from  Palai'ox  Grant,  on  tho  Rio  Grande,  thirty  miles  above 
Lorado,  Webb  County,  Texas;  approximate  analysis; 

Bf*dfln  (mwit.v.  1.  IE) 

W»iir,(»l  UU--U) 2.53 

fnklllr  caiiul liutJ  matter,  driven  off  in  a  closed  vessel  at  a  red  huat 38.  HI 

Fnnleartwu -l.">.  10 

hh IA.GB 

urn.  eo 
Coks 3e.C6 

A«h.  wliitc,  slichily  ociil;  C"ki*,  friable 

Tbiitroal  has  no  caking  property,  and  is  distinctly  lamellar.  In  chemi- 
cal miistitntion  it  is  analogous  to  the  Virginian  live  -burning  coal  de- 
wined  by  Professor  **'.  •Johnson  in  his  reiwrt  on  coal,  (made  to  Con- 
ETrMH,  \AIA.)  It  is  brittle,  laminated,  and  has  an  imperfect  conchuidal 
fracture. 

GvrsuM. 

A  *ample  of  gypsum  roclc  from  Rmytlie  County,  Virginia,  forwarded 
bv  Him,  John  \V.  Johnston. yielded,  in  MM  parts: 
M»ulorH,(li\gT(v^op»  ). [1.I13 


SuNm....(  lurle 

Cirlamati-  of  liaio 

SIV.r-0 

Aln.i-.j.,.    siik  ■■)  inni.  uml  Inittw  uf  ulkaUm  rlil»i 


It  m  a  Remi-cTystnllino  nick,  banded  like  gnci-*. 
aqpitlar  prismH  nf  mdpliiite  nl  lime,  Minn  nm-  iln-'.  i< 
iliii-linn-  separated  by  kinds  of  giaj  >ini<itplt»u-.  al 
Rjimiui  buvna  very  white,  ami  appeuis  to  In-  r.cll 
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purposes  to  which  ifc  is  generally  applied.  The  above  constitution  shows 
it  to  contain  75  per  cent,  of  pure  crystalline  gypsum,  6  per  cent,  of  inter- 
stitial water,  and  18  per  cent,  of  impurities. 

Dr.  Edward  Palmer  brought  to  the  laboratory  from  Western  Kansas 
prairies  a  sample  of  what  is  called  "  alkali "  of  the  western  plains.  It 
was  in  the  ibrin  of  a  dry,  milk-white  powder,  mixed  with  bleached 
leaves  and  coarse  grass.  It  did  not  effervesce  with  acids,  nor  did  it 
exhibit  an  acid  reaction  to  test-paper.    It  contained : 

Water '. 3-fi 

Insoluble  olay 1.5 

Chloride  of  sodium traces. 

Kulphato  of  soda M.C 


It  is  consequently  a  native  sulphate  of  soda,  which,  from  the  small 
amount  of  water  present,  may  be  classed  as  anhydrous.  There  is  no 
evidence  to  show  that  it  is  a  product  of  volcanic  action.  It  differs  from 
the  varieties  of  rairabilite  of  Daua  in  the  small  amount  of  water,  whicu 
we  may  conjecture  has  been  lost  during  the  prolonged  heat  of  summer. 
It  may  owe  its  origin  to  the  decomposition  of  sulphate  of  lime,  which 
is  so  largely  present  in  the  soils  at  the  foot  of  the  Uoeky  Mountains  and 
Sierra  Nevada  series,  by  means  of  carbouate  of  soda  occurring  as 
efflorescences  on  soil.  The  usual  origin  of  sulphate  of  soda  is  either 
directly  from  volcanic  sources,  or  by  the  delivery  of  springs  containing 
the  salt  derived  from  preexisting  sedimentary  beds.  In  a  few  cases  it 
is  derived  from  the  oxidation  of  sulphur  in  bituminous  strata,  or  in 
pyritiferous  beds,  which,  reacting  on  common  salt,  produces  tbenardite 
or  other  forms  of  sodic  sulphate. 

MARLS— THEIE  USE  AND  INFLUENCE. 

There  is  no  class  of  substances  which  is  more  frequently  examined 
in  this  laboratory  than  the  marls  found  in  the  several  States.  Hundreds 
of  them  are  constantly  being  forwarded.  It  wouid  be  unnecessary  tc 
swell  the  report  with  returns  of  their  composition,  althongh  to  the 
different  States  there  could  be  no  contribution  of  greater  value  to  theii 
agriculture  than  a  thorough  examination  and  report  upon  the  extended 
marl  beds,  mineral  deposits,  and  sources  of  lime  for  agriculture.  Science 
now  no  longer  looks  on  marls  and  similar  deposits  as  merely  such  a 
weight  of  earthy  materials,  composed  of  a  certain  number  of  hundred- 
weight of  sand,  or  so  many  pounds  of  lime,  magnesia,  and  oxide  of  iron, 
added  to  the  soil  to  directly  increase  the  amounts  of  these  substances; 
but  also  as  composed  of  substances  possessing  physical  properties  and 
chemical  affinities  whereby  they  react  upon  the  farm-yard  and  othei 
manures,  when  brought  into  contact  with  them,  and  become  detainer* 
for  a  more  or  less  lengthened  period  of  some  of  the  richer  portions  o! 
the  compost  heap,  and  prevent  their  removal  from  or  loss  to  the  soil  bj 
the  washing  influence  of  rains.  If  this  did  not  occur  we  should  nevei 
find  ready  formed  ammonia  and  nitric  acid  in  all  fertile  soils,  and 
soluble  chlorides  and  sulphates  which  are  afterward  found  in  the  ashes 
of  plants.  The  experiments  of  Professor  Way  are  well  known,  in  which 
lie  proved  the  power  of  soils  to  absorb  and  retain  miueral  matters  iii 
solution,  and  to  deprive  a  solution  of  a  certain  percentage  of  its  saline 
matters.  In  passing  a  solution  of  ammonia  through  several  soils,  ht 
found  that  all  soils  had  the  power  of  retaining  a  portion  of  that  body 
ome  more  and  some  less.    He  also  observed  that  lime,  magnesia,  potash 
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and  phosphoric  acid  were  absorbed  by  all  soils  to  a  considerable  extent. 
Way  also  showed  that  cultivated  soils  not  only  absorb  free  alkalies  and 
Kit\&,  bat  have  likewise  the  power  of  separating  ammonia,  potash,  and 
other  bases  from  preexisting  combinations.  lie  operated  on  single 
solutions,  and  it  might  bo  objected  that  no  inference  could  be  safely 
drawn  as  to  what  an  actual  soil  might  do  if  the  conditions  were  varied, 
jo  that,  instead  of  one  solution,  several,  or  a  mixture  of  several  salts 
dissolved,  were  to  be  presented  to  that  soil }  and  as  this  is  what  actually 
occurs,  it  became  necessary  to  interrogate  nature  by  experiment  on  this 
point.  Voelckor's  experiments  on  the  action  of  soils  on  liquid  manure, 
and  on  sewage  percolated  through  them,  showed  how  very  inferior  sandy 
nils  were  to  calcareous  clay  soils  in  their  power  of  retaining  ammonia 
and  potash.  If  the  manure  added  contained  any  lime,  mnch  more  of  it 
was  removed  by  the  sandy  soil  than  by  tbe  clay;  and  as  regards  com- 
mon salt,  there  seemed  no  special  attraction  exerted  by  any  soil,  how- 
soever  different  might  bo  its  composition,  tbe  chloride  of  sodium 
"ng  itself  out  from  every  soil  in  tho  rainfall.  From  these  and 
r  experiments,  it  is  rendered  evident  that  there  is  an  inherent 
power  in  soils  which  results  in  storing  up  mineral  food,  and  that  this 
power  is  not  confined  to  one  particular  kind  of  fertilizing  matter,  but 
applies  to  them  all,  and  is  exhibited  in  a  manner  modified  by  tbe  special 
constitution  of  the  soil.  Another  very  important  fact  dedncible  from 
Vuelcker's  experiment  is,  that  this  absorbing  and  detaining  power  of 
soils  is  not  exerted  on  very  weak  solutions.  Neither  the  ammonia, 
potash,  phosphoric  acid,  nor  other  fertilizing  matter  contained  in  a 
solution,  were  ever  completely  absorbed  by  any  soil,  however  weak  or 
concentrated  the  solutions  were  which  were  filtered  through  tho  soil. 
■•Indeed,"  says  Voelckcr,  "  if  tho  solution  of  saline  matter  brought  into 
contact  with  the  soil  be  very  dilute,  scarcely  any  absorption  of  ammonia, 
potash,  or  phosphoric  acid  takes  place."  This  latter  statement  is  very 
important,  as  it  shows  that  sewage  of  towns  is  of  no  value  when  very 
dilute,  (and  it  is  almost  always  too  dUute,)sinco  the  soil,  though  possess- 
ing highly. absorbent  powers,  lias  not  tho  power  of  overcoming  tbe 
affinity  of  the  water  of  the  solution,  and  hence  it  withdraws  none  of 
the  fertilizing  matter  of  the  sewage.  One  of  tho  uses  of  calcareous 
maris,  therefore,  upon  sandy  or  pure  clay  soils,  is  to  increase  the  power 
of  web  a  soil  to  absorb  ammonia  and  potash.  Carbonate  of  lime 
absorbs  six  times  as  much  anunouiucal  salt  as  stiff  clay.  If  it  were  not 
fortius  retentive  power,  carbonate  of  ammonia,  when  present  in  the  sod 
and  carried  dowu  by  the  moisture  in  tho  wet  season,  would,  when  the 
season  is  dry  and  the  solar  heat  strong,  be  carried  to  the  surface  of  the 
inland  evaporated  at  once,  it  is  in  this  way  that  gypsum  (sulphate  of 
linw)  acts,  hindering  by  its  presence  the  dispersion  ol  tin*  greater  pari 
of  tbe  ammonia.  These  soluble  substances  are  constantly  rising  and 
Oiling  in  the  soil,  according  as  it  is  wet  or  dry,  cold  or  heated.  These 
matters  descend  during  rain  or  in  winter,  anil  rise  during  the  warmth 
of  summer,  when  the  i-vaporation  is  greatest  and  when  the  plants  need 
■ore  moisture  and  food.  The  ascension  of  these  mailers  varies  thus 
Rwy  month,  and  thus  the  analysis  of  a  soil  at  one  period  ol  the  year 
does  not  exactly  represent  its  composition  at  another;  it  is  variable  at 
different  times,  aud,  therefore,  no  exact  idea  of  the  chemical  or  physical 
properties  of  a  soil  c:ta  be  obtained  by  a  single  analysis,  no  matter  how 
uMrutely  conducted. 
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Marl  and  muck  from  Jacksonville,  Florida. 


Water 

Carbonato  of  limo 

Alumina  and  oxide  of 

Phosphoric  acid 

Sulphuric  acid 


These  arc  worthy  of  notice  on  account  of  their  essential  dissimilarity 
The  marl  is  derived  from  the  great  source  of  the  limes  of  the  State,  tin 
underlying  coral  beds,  and  coutains  but  little  vegetable  matter,  whili 
what  is  termed  inuck  is  almost  equally  composed  of  earthy  and  vegeta 
ble  matter.  The  mixture  of  the  marl  and  muck  together  would  improvi 
both. 

Mori,  marsh  mud,  &c 


ftfarl. 

Mirrsh  mud. 

No.  I. 

No.  2. 

No.  3. 

Wat  r 

1.04 
1.80 
38.21 

1.01 
10. « 

72.03 

1.25 
0.77 
72.30 

1.30 
20.60 

13.36 
1.30 

10.43 
2.71 

■i-i.  To 

1.03 

0.03 

0.39 

Trace. 

Trace. 
Tiace. 

9.8U 

11.03 
0.0<* 

Trace. 
1.63 

Trace. 

100.00 

100.00 

100.  oo 

100. 

The  marl  and  Nos.  3  and  2  of  the  mud  were  from  Savannah,  Georgia 
The  last  (No.*3)  from  "Burnside's  Island."  Nos. land 2  show  the  infin 
ence  of  brackish  water  in  the  minsnal  quantity  of  alkaline  chlorid< 
present.  No.  3  shows  the  influence  of  sea-water  in  the  unusual  amoun 
of  these  chlorides,  especially  the  sodic  chloride,  and  its  abundance 
implies  that  there  is  no  outlet  or  drain  in  that  marsh. 
BEET  SDGAE. 

It  is  remarkable  that  as  yet  the  returns  of  tho  growth  of  sugar  bee 
in  this  country  have  not  shown  an  approach  to  that  amount  of  suga; 
which  is  yielded  by  the  growth  of  France  and  Northern  Germany.  Tin 
Department  has  received  several  letters  from  various  beet  cultivators 
inciting  the  results  of  their  efibrts  in  growing  seed  of  the  varieties  oh 
tained  from  Vilmoriu  &  Company,  of  Pads.  In  the  cultivation  of  apian 
whose  juice  contains  not  merely  sugar,  but  many  other  substances,  whicl 
mdergo  decomposition  or  suffer  change  of  constitution  as  the  plant  ma 

ires,  it  is  difficult  to  determine  at  what  period  the  proportion  of  suga 
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is  in  greatest  amount  relatively  to  tho  other  organic  matters,  whicb  latter 
rnav  so  interfere  with  the  separation  and  crystallizing  of  the  sugar  as  to 
render  a  jnice  which  is  rich  iu  sugar  not  bo  manageable  aa  poorer  juices. 
According  to  Michaelis,  who  baa  devoted  considerable  time  to  the  exam- 
ination of  the  juice  of  the  sugar  beet,  (Zeitschrit't  fur  Kiilmnxncker-In- 
dnstrie,  Band  v,  p.  201,)  the  following  substitutes  are  present : 

1.  Sngar.  !  II.  Add  pt'culuir  to  licet. 

±  Black  oxidizablo  matter.  !  13.  Cblonue. 

1  FtCtCD.  I    18.    PutiliWa. 

I  Fw.  U.  Soda. 

In.  Silica. 

16.  Inm. 

17.  MaiignneM. 

la    M.ltfDcsia. 

IU.  Liu:c. 
10.  Citric  Mid.  I 

To  these  have  since  been  added  sulphuric  acid,  iisparagin,  and  some 
suiters  derived  from  hnniin  nnd  ulruiu.  The  vegetable  acids  present 
invariable  proportions  are  likely  to  interfere  ut  times  with  the  stability 
ud  capability  of  separation  of  the  sugar  by  impeding  its  crystallization. 

Mr.  E.  C.  Erding,  of  Council  Bluffs,  Iowa,  informs  the  Department 
(December,  1S70)  of  the  result  of  bis  growth  of  white  Milesian,  as  [»ro- 
dneing  a  fair  anil  good-sized  beet,  the  juice  of  which,  un  the  1st  of  Sep- 
Iraber,  yielded  ti  per  cent,  o!"  sugar.  The  crop  was  dug  on  the  15th  of 
October,  and  a  space  equal  to  leu  feet  square  (planted  one  tout  apart 
neb,  way)  yielded  2ltt  pounds  of  root.  This  was  an  average  of  the  whole, 
Healao  cultivated  other  varieties.  By  selecting  roots  ot;f  pouuds  weight 
ud  examining  the  juice  for  sugar,  he  obtained,  titmi  the  white  Silexian, 
12  per  cent.;  Viiutoriu,  11  per  cent.;  Knamer's  eIcctor-.il,  KM  per  cent. 
Beetaof  this  last  variety,  weighing  12  to  1G  pouuds,  yielded  iin  average. 
«qoal  to  the  last-uientioued  figure.  No  sugar  was  manufactured  at  tho 
fua  during  the  year,  the  object  being  to  asccrl.iin  the  possibility  of 
growing  lieet  in  that  locality. 

In  a  com  inimical  ion  from  Chulsworth,  Livingston  County,  Illinois 
dated  December  21,  1S7U,  the  Department  is  informed  as  follows : 

Of  tbe  needs  tont  rjof«r«x;wriin«i!  diiii-iy  1-TU,  1  havi-  t!i-.-  hum;.-  l..iq>un,  lirsl, 
thcraritticeof  KUjpir  I  let  I.  \ii:  No.  1.  v.hitr  .Si!,-  inn  i;n-n  iny;  N'i.  '.'.  Vi!ii;i.nV.-  im- 
pirnl;  So.  SI,  Knuiucr'a  iiiiiiruvi'i]  iiciiw -rinl ;  No.  1.  Knaiiii  i'.-.  im|ii<iv;  ii  , ■], ■,  r.nal :  Nu. 
i  *hi(c  Silcsian  r-'d-tu]>:  Ni..  ii.  Kiiiiuu-r's  ilo'tuml.  Tlir,  \rw  >i.n-i!  i;i  •liill.-.  I-  imlna 
W1  on  the  "J-Jd  uf  Afril.  iin-l  culliv:il.-c!  t-icluslvi-ly  i'.v  li.::i-l.  1:.-]H  <  :it  L:  l-I..  fr™  of 
vodxlint  nut  i-:irtbed  "l>.  :is  in  n~:\..\  i'i  t i:«-  ciiliiviitTnii  ni'  !-m-i  .  i'"r  Mipir.  This  «;;» 
in*  tribe  purjios.1  of  dut*nniniiij{  tin*  rdutiiv  fn-unth  ui'rsii'li  is-ii*vy  »!i.nv  ;-riimicl. 
S*  I  gww  abovu  (T.MULii!  i{  inclifii ;  Nil.  :'.  ;jn\v  iilmv.'  ^rmiiiil  :;  hii-Uiw ;  N;>.  :i  pruvr 
Jbuvr  groan  d  :i  iui.-iii.-a;  Nu.  1  grow  jiImw  ;.■.;■. >n:u!  1  .i..  !;■-. ;  N'.i.  .".  nv.-.v  i.ljtivi-  ^iuiiud 
IjiKba;  and  So.  i',  irn ■«■  aunvc -nmml  •'■  i-u-lit-.  No.-.  ■!.;:.  J,  uil,1  ',  ■■■.::;■  ;it  Mir-  r;i;o 
nlATS  tooa  per  acre:  Nil.  1  <:;lyi:  U>.  :.">  :..ii-.  [..■[■  :i,  -,v ;  N...  W  ^,v,.  l\\.'"  ti.iis  j«t  acri'. 

Ttfpalaitbeiiiti-nwctl'Waf  (b<-ci-..»-ti  wisii  tin- Iv  ■■!"  iln-  !«■.-;.     Hv  vr-Sui-L-.tinu, 

WffBTF,  the  WeigUttlf  juice  li.-ui-  Cikcii  !•;   I!:i::'>  .sjH-riiii.'.-i-ii-t. ;.  :i ,  iMI'iiv.-: 

Number.;.  i       I^i':.  '. l;  ^'lr.'.'1     !  X"i  f-'-\:.i.t. 
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No.  7  was  imperial  boat,  of  our  own  importation,  and  "So.  8  was  electoral  beet,  sm 
raised  by  oursolveu.  It  will  bo  seen  from  the  above  that  the  best  results  were  obtains 
in  every  case  from  the  electoral  seed,  bat  it  mast  also  be  acknowledged  that  the  sea 
of  tho  other  kinds  was,  much  of  it,  impure,  or  mixed.  The  polarization  was  made  No- 
vember 34,  after  they  hod  made  their  fall  growth,  and  were  sufficiently  touched  by  fros! 
to  ilfjvi'Iop  their  fi'll  amount  of  saccharino  matter. 

■WESTERN,  OE  "ALKALI"  SOILS. 

C.  P.  Huntington,  Vice-President  of  the  Union  Pacific  Railroad  Com- 
pany, forwarded  to  tho  Department  three  samples  of  soil,  marked  Nos.  1, 
2,  and  3,  from  the  neighborhood  of  the  Truckee  River,  in  Western  Nevada. 
Although  presenting  some  difference  in  physical  texture,  they  are  soile 
of  the  same  character,  and  derived  from  the  same  mineral  source.  They 
arrived  in  two  barrels  and  one  box,  and  were  selected  from  different 
though  not  distant  locations,  near  White  Plains  Station,  on  the  Union 
Pacific  Railroad,  in  118°  48'  west,  and  latitude  39°  54'  north.  Elevation 
of  the  White  Plains  Station,  3,291  feet  above  sea  level.  The  station  lies 
north  of  the  Mirage  Lake,  abody  of  wateralittle  over  one  mile  long,  and 
of  square  figure,  occupying  a  portion  of  the  level  plain  called  alkali  flats, 
along  which  the  wagon-road  and  railroad  run  their  course.  The  soils 
of  the  locality  present  some  features  which  are  interesting,  because 
they  are  soils  which  may  be  considered  primitive  and  not  yet  brought 
into  cultivation.  They  are  also  in  a  locality  where  the  annual  fall  of 
rain  is  small  and  the  evaporation  so  much  greater,  that  not  only  is  the 
superficial  soil  deprived  of  its  water,  but  also  tho  overflow  of  basins 
of  water  situated  on  a  higher  level,  ou  the  base  of  the  Sierra  Nevada, 
is  unable  to  run  any  continuous  course  without  drying  up  completely, 
as  do  the  rivers  aud  streams  farther  south,  in  tlie  Mohave  and  Gila 
Basins,  and  along  the  Mexican  border. 

Tho  examination  of  these  soils  has  been  conducted  in  three  directions: 

1.  As  regards  their  physical  properties.  2.  As  regards  their  chemical 
constitution.  3.  As  regards  their  capability  of  sustaining  vegetable 
growth. 

1st.  Physical  properties. — The  three  soils  are  all  of  a  greenish  color,  vary 
ing  to  light  yellow  or  darker  brown,  in  proportion  as  the  amount  of  claj 
of  a  fine  yellow  texture,  or  reddish  sand-rock,  or  greeuish  amphibole  pre 
vails.    No.  1  is  the  darkest,  then  No.  2,  and  No.  3  is  of  the  lightest  tint 

Taking  ordinary  water  at  60°  F.  as  the  standard,  a  given  volume  of  the 
three  soils  weighed  as  follows.  The  method  adopted  was  to  pulverize 
the  soil  very  finely,  and  to  fill  a  beaker  to  a  given  line  with  the  powder, 
not  shaking  dowu  unduly  in  any  of  tho  samples.  Tho  weight  thus  oh' 
tained  was  contrasted  with  the  weight  of  tho  same  bulk  of  water. 

Water 83.500  crams 

No.  1 106.370  grams 

No.  2 93.650  grams 

No,  3 80.701  grams 

This,  while  it  does  not  give  the  relative  weight  exactly,  shows  still  the 
light  character  of  the  pulverized  soil. 

Soil  taken  from  barrel  No.  1  is  the  least  clayey  of  tho  whole,  falling  hi 
powder  very  readily  when  dry ;  the  color  is  a  dark  gray  and  yellow  green. 
When  the  finer  clay  has  been  washed  away  by  elntriation  from  the  heavici 
particles,  there  remains,  1.  Angular  quartz  grains,  hornblendic  grains. 

2.  Reddish  sand-rock,  scales  of  mica.  3.  Shields  of  cypris,  comminuted 
shell*  of  testacea. 

The  Noil  from  barrel  No.  2  is  lighter  in  color,  does  not  fall  into  fine 

wwder  so  readily,  and  the  soil  iD  drying  aggregates  into  nodules  capa 

e  of  passing  through  a  mesh  of  l£inch.    The  plan  of  elutriation  yielded 
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1.  Crpris  shields,  fragmentary  shelly  particles.  2.  Quartzosc,  horn- 
blende, porons  calcareous  rock,  pnrticlcs  of  quartz,  scales  of  mica,  round 
cluy  casts. 

8oQ  So.  3,  {from  the  box,)  lighter-colored  than  So.  2,  less  absorbent 
andmlbesive,  otherwise  ill  texture  closely  resembling  No.  2.  Elutiift- 
tion  disclosed,  1.  Dark  green  amphibole  grains,  feldspar  fragments,  red 
sanil-rock,  mien  scales,  2.  Gypria  shields,  flattened,  discoid,  helical 
shell,  (planorbis  ?) 

There  are  few  masses  in  these  soils  larger  than  coarse  sand,  so  that 
ibfj  are  good  examples  of  material  deposited  in  tolerably  deep  and  still 
waters,  the.  mateiiul  derived  chiefly  from  honibleiidic  and  frldspnthie 
cluy  rocks.  There  does  not  appear  to  have  been  ant  transport  of  lime- 
betring  rocks,  the  lime  found  by  analysis  being  that  of  the  testaceous 
fresh-water  coverings  alluded  to. 

Chemical  constitution. 


Along  with  the  moisture  are  reckoned  very  slight  amounts  of  vegetable 
natter  which  were  in  the  soil,  not,  however,  sufficient  to  tinge  the  solu- 
tion of  soda  carbonate  acting  upon  the  soil  for  one  hour  at  a  boiling 
taniierature.  There  was  here  anil  there  a  slight  bunch  of  fibrous  roots 
Hof  grass. 


Saline  matters  soluble  in  water,  solutions  slightly  al&alim 


hJphate  c 

MpliBie  i 


Earthy  matters  insoluble  in  tester. 

No.  I.  X*  1.  So.  Z 

8tfw.Sc 70. -fl  ts.'.i*  -74  0.* 

MiMo  silica LOT.  LIT.  tlel 

•Wide  of  iron  ami  alumina. «.  f.!>  '.KM  14  S4 

Cirtonatoof  limn ld.tU  1-*.  ol  !'.  Ml 

JJW'wia tract*.  0..VI  0.  Hi 

"•■pburic  aciil tract-*.  O.  till  ".  1:1 

Chlgriik-of  sodium n.:u  n.  VI  ",:!] 

K*MM l.w  IM'J  1.* 

iiX'.uo       '.'.'.-»       w.:n 

It  is  evident  nn  inspection  of  the  analyses  tliul  these  soils  are  not  infer- 
tile.  They  are  not  wanting  in  any  ol  the  elements  of  soil  which  the 
majority  of  plants  require,  aod  the  inspection  of  the  coarser  pails  of 
the  day  shows  that  the  mineral  matter  of  which  it  is  made  up  is  of 
that  character  to  Bupply  by   its  degradation  a  reasonable  amount  for 
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future  demands.  There  are  silicates  of  time  and  of  iron,  of  alumina, 
and  of  potash  in  abundance,  and  the  calcareous  matter  is  in  ample  pro- 
portion, not  requiring  addition  even  during  fall-cropping  over  many 
years.  It  is  remarkable  that  the  lime  carbonate  seems  to  be  wholly  due 
to  the  presence  of  the  shields  or  shells  of  the  fresh-water  oetracoid 
cypris,  which  exist  in  considerable  numbers  in  the  clay,  aud  which  may 
be  readily  exposed  by  clutriation.  The  existence  of  this  recent  Ento- 
mostracan  points  to  the  existence  of  large  beds  of  fresh  water  at  no 
distant  i>eriod,  covering  up  this  district,  and  as  all  the  samples  of  clay 
abound  in  this  shell,  the  probability  is  that  the  inland  sea  extended  to 
the  very  lower  slopes  of  the  Sierra  Nevada,  of  which  sea  the  present 
lakes  scattered  along  the  base  of  the  Sierra  are  representatives.  Al- 
though the  presence  of  carbonate  of  lime  is  not  indicated  in  any  min- 
eral form,  but  apparently  only  existing  in  the  shell  of  the  cypris,  yet  it 
is  obvious  that  this  animal  secreted  it  from  out  of  some  salt  of  lime  in 
solution  in  the  waters  of  that  time.  The  perfect  condition  of  the  shell 
indicates  that  it  had  its  origin  in  its  present  habitat,  aud  the  conclusion 
is,  therefore,  that  at  some  not  far  distant  period  the  surface  of  this 
region  was  covered  by  an  extensive  inland  lake.  One  of  the  facts  ex- 
hibited by  the  analysis  is  the  unusual  amount  of  matters  soluble  in 
water  which  exist  in  these  soils,  beiug :  No.  1,  4.59  j>er  cent.:  No.  2, 
7.03  per  cent;  No.  3,  8.7ii  per  cent.  These  proportions  of  soluble  saline 
matters  are  so  much  in  excess  of  what  is  found  in  ordinary  soils  that 
they  demand  investigation  into  the  cause.  In  fertile  soDb,  in  well- 
watered  districts,  and  where  there  is  an  abundant  fall  of  rain,  the 
soluble  saline  matter  rarely  amounts  to  one-half  of  one  per  cent,  (OJS,) 
and  more  commouly  ranges  around  one-quarter  of  one  i«r  cent, 
(0.^0-0.33.)  Professor  Anderson,  in  his  Elements  of  Agricultural  Chem- 
istry, gives  a  few  examples  of  the  proportion,  of  soluble  salts  in  rich 
Scottish  and  other  soils,  viz : 

Soluble  matter  in  surface  soiL 

Miil-Loihia.n ^ 0.3319 

PLUlishiro O.Utt 

Island  of  Antigua 0.3700 

In  the  many  analyses  of  soils  made  in  this  laboratory,  the  soluble 
saline  matter  has  never  reached  one-half  of  one  per  cent.  It  is  to  be 
regretted  that  a  uniform  method  of  analysis  has  not  been  adopted  by 
chemists  for  the  analysis  of  soils,  one  of  the  features  of  which  should 
show  the  per  centago  of  soluble  salts.  The  experiments  with  lysime- 
ters  do  not  snpply  this  needed  information.  It  would  not  be  hazarding 
a  misstatement  to  declare  that  the  poorest  of  these  soils  in  soluble  mat- 
ters contains  eiglit  times  as  much  as  fertile  soils  need,  aud  No.  3  con- 
tains litteen  times  as  much. 

Another  point  of  peculiarity  in  these  soils  is  the  amount  «f  sodium  • 
chloride  (common  salt)  present,  it  being  from  three-fourths  to  four-fifths 
of  the  whole  soluble  matter.  This  is  far  in  excess  of  any  usual  propor- 
tion, and  of  what  is  needed.  In  the  Antigua  soil,  already  mentioned, 
the  chloride  of  sodium  did  not  exceed  0.09  in  100  parts.  In  many  of 
Spreugel's  analyses,  as  quoted  by  F.'W.  Johnston  in  his  Agricultural 
Cimmistry,  the  proportion  lies  between  0.06  and  0.009.  In  no  case  has 
it  appeared  to  reach  one-tenth  of  oue  percent.  In  limited  sections  of  a 
country  where  tidal  or  salt-marsh  water  has  opportunity  to  settle  and 
develop  vegetation  having  a  necessity  for  salt,  the  amount  of  that  min- 
iit  specimens  of  the  soils  may  have  a  much  larger  amount.     Thus, 
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in  tlio  soil  iii  the  neighborhood  of  the-  Zuydcr  Zee,  in  Holland,  the 
amount  of  common  salt  in  the  soil  down  to  various  depths  is  as  follows : 
At  surface,  2.010  per  ceut, ;  at  13  inches,  2.113  per  cent. ;  at  3U  inches, 
2.304  per  cent.  These  are  very  unusual  quantitics-of  this  mineral,  and  it 
most  likely  would  in  dry  climates  diminish  very  materially  the  fertility 
of  the  soil.  But  in  a  moist  climate  the  effect  of  the  ruins  is  to  lessen 
the  amount  of  sodium  chloride  by  washing  it  out,  and  this  Holland  soil 
shows  the  influence  of  the  rainfall  in  decreasing  the  amount  of  salt  in 
the  upper  layers  of  soil,  even  though  at  the  same  time  tlicro  isa  process 
of  capillarity  going  on  in  warm  sunshine,  by  which  the  upper  layers  ot 
soil  are  made  richer  in  soluble  mineral  matter  than  the  subsoil.  All 
soluble  saline  matters,  however  useful  or  necessary  they  may  be,  impede 
the  rapid  growth  of  plants  if  they  are  presented  too  abundantly  or  in 
too  concentrated  a  solution  to  the  roots  of  plants.  "One  of  the  func- 
tions of  the  soil," says  Voelcker,  "appears  to  be  to  transform  such 
readily  soluble  compounds  into  combinations  so  little  soluble  in  water 
that  they  pass  in  common  life  as  insoluble,  but  which  are  still  sullicieutly 
soluble  to  supply  the  growing  plant  with  the  necessary  amount  of  min- 
eral food  iu  a  state  of  solution.''  Taking  this  as  a  correct  statement, 
there  is  no  doubt  that  one  of  the  causes  of  infertility  iu  these  soils,  and 
is  the  districts  from  whence  they  are  supplied,  lies  iu  their  excessive 
amount  of  common  salt  in  the  upper  layers  of  soil.  They  are  not, 
strictly  speaking,  "  alkaline  "  soils ;  they  are  rather  saline  soils.  Their 
alkaline  reaction  is  feeble,  and  does  not  appear  to  be  due  to  carbonates 
of  soda  or  potassa. 

How  is  this  excessive  amount  of  common  salt  iu  the  soil  to  be  dealt 
with  t  1.  Can  it  be  eliminated  $  2.  Is  the  extent  of  territory  over  which 
it  is  spread  such  as  to  prevent  any  physical  or  texturul  amendments  by 
mixiugwith  other  soils'  3.  Do  tho  same  natural  means  exist  in  Ne 
rads  as  in  Holland  for  its  decrease?  Is  there  sufficient  rain-fain  1 
fcar  that  an  affirmative  reply  cannot  be  given  to  any  out!  of  these  <jnes- 
bona.  The  only  methods  of  improvement  are  by  admixture  or  by  per- 
colation. The  method  of  admixture  lias  been  tried  by  experiments  con- 
ducted in  this  Department,  in  which  plants  were  attempted  to  be  grown 
in  these  soils  both  iu  their  natural  state  and  when  admixed  with  varia- 
ble proportions  of  tine  white  sand.  The  experiment.;  were  conducted  as 
follows:  A  number  of  pots  filled  with  the  soils  Xos.  1,2,  and  3,  were  sown 
ailb  seeds  of  corn,  (maize,)  asparagus,  brnssica,  rape,  and  beet,  (Yilnio- 
fin's  imperial.)  These  were  placed  in  the  pvcn-lum.-ie.  vi!h  a  constant 
best  above  70°  Fahrenheit,  and  well  watered.  The  seeds  sown  did  not 
vegetate,  except  the  corn,  of  which  a  small  portion  germinated,  aud 
tben  the  cotyledon  appeared  above  the  soil  it  dried  off  into  a  saline 
external  crust,  and  the  interior  became  sail  and  black  Irani  rot.  The 
experilueut  was  unsuccessful.  Another  set  of  pots  were  tilled  with 
*  samples  of  these  soils,,  mixed  with  sand  in  variable  proportions,  and  sim- 
ilarly disposed  in  the  green- house,  livent  euro  v.i:s  taken  in  these  latter 
experiments  to  prevent  any  loss  of  common  salt  from  the  earth  by  the 
■lailj  watering,  the  drainage  of  the  earths  into  disiiis  below  being  con- 
■Wily  returned.  The  results  obtained  from  this  second  set  of  cxperi- 
tnents.were  more  encouraging.  Tln.-i-  forms  of  admixiuiv.  marked 
napectively  Sos.  1,2,  and  •'(.  were  expcrhncnli  d  upen  as  fellows: 

Sal .' L'liiv  iW;  Willi!  rain. 

So.S ■[.-A  ■'■'•'■ :  -.iiii.nw.]. 

S(i3 l-LvJi-e;  bullion. 

The  clay  used  iu  these  experiments  was  that  deseriltcd  as  So.  I  in  ibis 
report,  so  that  the  percentage  of  common  salt  in  the  three  series  of  ex- 
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periments  in  eacli  of  the  pots  was,  in  No.  1,  2  per  cent. ;  in  No.  2, 1.33 
per  cent. ;  in  No  3,  0.81  per  cent. 

Results  of  experiments  No.  1. — The  Vilmorin  beet  grew  to  one  inch  high. 
and  then  died.-  The  whole  of  the  plants  were  stunted  and  dwarfed. 
The  corn  germinated  and  attained  a  height  of  five  inches,  developed  twc 
leaves  around  the  stalk,  and  then  died;  the  plants  also  dwarfed. 

Experiment  No.  2. — Viluiorin  beets  grew  favorably  after  germinatior. 
for  two  weeks,  when  they  also  died  j  the  plants  were  dwarfed,  but  greet 
and  otherwise  apparently  healthy;  a  large  number  of  the  seeds  planted 
germinated.  Of  the  corn  about  half  the  number  of  seeds  planted  germ 
inated,  the  stems  growing  to  seven  or  eight  inches  high,  but  thin,  feeble, 
and  not  well  developed  in  color.  After  three  weeks'  growth  they  did  not 
appear  to  further  mature,  but  preserved  the  greeu  color  of  the  leaf  a* 
long  as  watered.  After  three  months  they  were  removed  from  th( 
green- house. 

Experiment  No.  3. — The  seeds  of  the  Vilmorin  beet  germinated  more 
abundantly  than  in  the  previous  trials.  They  did  not  appear  to  grow 
any  larger,  individually,  than  those  of  No.  2,  merely  in  greater  numbers, 
A  much  greater  proportion  of  kernels  of  maize  germinated  in  this  soil, 
and  the  plants  were  much  more  healthy,  two  of  them  tillering  with  stems 
ten  inches  high  and  larger  leaf  twelve  or  fourteen  inches  long.  Tl 
specimen  of  corn  would  have  continued  to  grow  had  the  season  or  tem- 
perature been  sufficiently  warm,  but  as  autumn  was  almost  over,  the  corn 
made  uo  progress  after  three  weeks  from  planting.  The  cotyledons  oi 
some  of  the  seeds  in  this  pot  rotted  in  the  way  described  in  the  record 
of  the  first  experiments. 

These  experiments  clearly  indicate  the  reason  of  the  failure  of  growth 
There  was  abundance  of  water  supplied  in  all  of  them.  The  failure 
was  not  due  to  want  of  water.  But  even  in  experiment  No.  3,  when 
the  proportion  of  common  salt  was  reduced  to  .81  per  cent.,  the  kernels 
of  corn  rotted  after  germination,  and  the  beets  died  after  growing  twc 
inches  high.  The  diminished  amount  of  salt  present  allowed  a  largei 
number  of  seeda  to  start;  but  the  entrance  of  the  salt  too  abundantly 
in  the  growing  plant  at  an  early  period  of  life  choked  out  the  othei 
mineral  supply,  and  the  plants  ceased  to  grow. 

This  experiment  showed  a  limited  success  arrived  at  by  admixture  oi 
■  the  soil,  but  not  to  that  extent  to  justify  any  recommendation  being 
made  to  improve  these  soils  on  a  large  scale,  by  hauling  soil  iron; 
other  localities,  or  by  deep  plowing  to  turn  up  the  subsoil  and  mix  it  in. 
It  is  not  likely  that,  at  the  usual  depth  to  which  pjpws  reach,  any  lessei 
amount  of  salt  would  be  found  iu  the  soil,  but  the  reverse. 

The  only  mode  of  treating  these  soils,  then,  is  by  the  percolating  influ 
ence  of  water,  which,  tiowiug  through  the  surface  soil,  and  draining  oil 
iuto  lower  channels  and  river-beds,  carries  off  from  the  soil  a  certain 
aud  considerable  amount  of  the  salt.  This  is  naturally  accomplished 
by  the  rain-fall;  for  the  annual  amount  of  which  within  (his  district  w( 
Lave  no  exact  datH  on  which  to  depend.  But  judging  from  similar  po'si 
tions  on  our  continent,  it  must  be  slight,  perhaps  under  seven  inches 
which  amouut  does  not  fall  wholly  in  the  growing  season,  in  which  cast 
the  rain  fall  canuot  be  depended  upon  for  the  needed  supply  of  crater. 
aud  hence  the  only  alternative  is  that  of  irrigation  from  distant  water 
courses,  the  supply  from  which  must  bo  abundant  to  be  of  value  during 
the  first  few  years.  After  the  growth  of  Bait-loving  plants  for  a  couple 
of  seasons,  aud  the  washing  off  of  some  of  the  salt  by  the  flooding  of  the 
fields,  then  the  soil  may  be  deprived  of  sufficient  excess  of  the  saline 
natter  to  allow  of  roots,  such  as  potatoes,  turnips,  &c,  being  raised. 
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Wlieu  lilt*  soil  i-s  Kill  iiiijialciUl'..  lielil  llootltiig.  thru  almost  any  crops 
my  be  raised,  but  tint  ItccI  appears  lo  Ito  tbni  which  should  be  first 
cultivated.     Potatoes   will   not  thrive  cuccpt  vvhciu   the.  noil  is   well 

CMglu.il. 

luiuuniiL'li,  then,  us  1':m;:i  (Ik-  ;>iiv.-.ical  ami  chemical  examination  of 
lue*e  nuIs  it  U  evident  that  tlie.v  unit. an  no  |ii>i.^ni<iu  i  iii.-.i vtlnu.t,  that 
\be\ ' contain  nil  ilie  ehme::is  nt*  ilnilii.v,  :m-1  that  thu  only  reason  why 
testation  dues  not  readily  yum  mi  them  :s  because  tiny  possess  too 
BOtli  soluble  saline-  t:iit tier  imi:  «*t.;u*:it  on  ihc  too  dry  iii;uatc  and  want 
ofsoQkiciit  liver  r.,itc:s,  ihivr  jsaiutudaiit  r:-asoii  tuli^x-  Ilia!,  although 
u>  district  itself  may  not  lie  abb  UiKipjilv  water  of  irrigation  in  snlll- 
i-icnt  qounnty,  that  euptici'riit^: skill  may  h;*  lu-migli!  i;il<>  play  lo  derive 
rtftuiu  those  Eumte-i  where  i!  is  abnmhiul  ai:J  eouMa-it. 

ms.vr  Kvriurr. 

Having  received  samples  from  the  nllii-e  of  the  Qimilenaafder  Gcu- 
walof  the  L'nilcd  Static  Ann.v,  tin  opportunity  tva-all'm-ded  *■»  making 
in  examination  of  1I12  '•  Kxtnieliim  i-miis  l,iebi;r,"  manufactured  by  the 
Sjii  Ai.ii.iiio  Meat  Extract  l)uie|in;iy,  Tcxa*. 

TlHeitrart  was  of  a  llesh-binrvn  lint,  of  a;Treeu.bh' niealy  odor  and 
toror.and  of  that  consistency  l;i  ::dheie  to  the  lingers  ivl-.ea  liatidled, 
tgoocb  showing  no  di»|Hwitioit  to  settle  down  mpidly  in  to  How,  as 
•*--~i  Iic|*:<! ■;  do.  II  preserves  its  odor  lor  :t  consult!  a  hie  time  when  ex- 
|««ilto  an  open :':r  temperature.  (Hit  t.\)  w!.i!e  Jlt  t)„.  wtule  [jmc  jt 
undergoes  au  ti;«;t.eeir!l»Ie  h»s  r.:  weight  hy  diying.  l!>  the  exposum 
■r its  solution  for  f  eve!-;: I  d.\v.*ii  i>udi  :-.«■.;  ..  r-Urx  fermentation  without 
tbr  evolution  of  sulphuretted  hydrogen,  a  taint  odovoi'  eatbun  <Iit.nl 
pbtde  is  mixed  wit!-  the  '•U'etish-on:  iV:-i;:eiit:ng  odor.  By  two  exjieri- 
JXWn  it  yielded  in  Ml  p;:vt  — 

S.'-Ktore i:.'*-l  IT.Jvi 

"^wmoit-t ■::.!  it;  iUT-Ji 

aiuvral  >a, -o'.^u"  -A.VM 


Tie  extract  is  readily  wtinbh*  In  v.:;'...].  i-.pccialh  «!uii  tin-  «a:er  i* 
nanii,  in  which  ease  it  wh-uly  tiU  »:v;-*.  ;i  !j.:>  a  lacked  ;ii  .;  icuetiou 
Digested  with  ether,  no  matter  sn.ublc  in  ii:;;i  Ibiid  was  withd.-awu. 
Tip  absence  of  fatty  metier  »a-  li::is  pt..vi .:.  Treated  witli  alcohol,  it 
isirtly  dissolved,  so  that  the  ui.:lriials  soir.hle  '.:i  ific  two  solvents  (tilco- 
ImIudiI  (niter)  may  be  m-i  ibiwn  a*  folbiv.s: 

^;Uiin  alfolixl.CTt1:/ :!.:::<- 1  -■.■'.  ■'„>'•   ;-!;■  •;-:  .-..i    .  .■-;  ■  *i  ■■:...  .  •.|'(:.i„;  ■  :r.;u, 

_u-l.i.U.iiJoiom.o  iuur:.-r-  l:!.0; 

*'l"l.lc  in  t*:.  r,  crtoliui .  i«3*.!i-  o!  ;■  -;:i-  ,.u M,  *  f.\  i::r.  ;;lLai.i-:i.  ^.■!:tli:u-,  l.tc- 


By altitnate  analysis  tiicesira;':  j  icl'-Icd  ■;■■:!  (Wti-yii.Tiuii-iii.-*  tltefo! 
ing  i«rcentage  of  nitrogen  : 


fim  trjH-rimi'til 
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Of  protein  derivatives,  the  following:    . 

Albumen .•. -' 2.6 

Gelatine -.     7.7 

Total '.. iaa 

The  ash  consisted  of  alkaline  and  earthy  phosphates  and  sulphates, 
(chiefly  potassium  salts,)  and  alkaline  chlorides  and  carbonates,  the 
latter  derived  from  combustion  of  organic  acids.  If  the  nitrogen  be 
divided  np  between  the  protein  derivatives,  albumen  and  gelatine,  and 
the  creatine  derivations,  it  would  be  thus: 

Nitrogen  in  albumen  and  gelatine . 1.48 

Nitrogen  in  creatine  class ■    7.99 

which  would  allow  the  presence  of  nitrogenous  nutritive  elements  of 
the  latter  class  equal  to  23. 97  per  cent.,  and  the  total  percentage  of 
nutritive  nitrogenous  compounds  would  be  34.  "7  per  cent.  If  fresh 
beef  be  taken  as  unity,  alter  the  fat  and  bone  are  removed,  the  extract 
may  be  compared  with  it  in  nutritive  value  thus : 

In  the  absence  of  water  it  is  as 4     lol 

In  the  nmouut  of  ash  it  is  as 13     to  1 

In  the  amount  of  nitrogenous  principles  it  is  as -- 3fn  to  1 

In  the  amount  of  nitrogen  it  is  as 3     tot 

It  may  be  remarked  that  as  this  extract  leaves  much  muscular  flesh 
and  nutritive  matter  out  of  its  composition,  it  cannot  properly  be  com- 
pared with  the  fresh  flesh  of  animals ;  and  it  should  only  be  looked 
upon  as  an  addition  to  or  supplement  of  the  healthy  ration,  and  not  as 
a  substitute  therefor. 

There  is  a  likelihood  that  considerable  error  exists  in  the  minds  of 
many  with  regard  to  the  nutritive  value  of  the  several  beef  extracts 
made  after  the  method  described  by  Liebig;  and  although  there  may 
be  some  difference  between  the  extractum  carnis  prepared  by  the  San 
Antonio  Meat  Extract  Company  and  that  which  professes  to  have  the 
stamped  uame  of  Pettenkof'er  on  the  package,  yet  the  value  of  any 
extract  so  prepared  is  overrated  if  looked  upon  as  a  protein — yielding 
aliment  in  any  degree  equivalent  to  fresh  meat.  These  extracts  are 
generally  prepared  upon  the  following  considerations :  lean  fresh  meat 
contains  about  25  per  cent,  of  solid  matters,  of  which  from  seven  to  ten 
parts  are  soluble  in  cold  water.  More  than  half  of  this  soluble  part  is 
composed  of  albumen  and  inioebroine,  (coloring  matter,)  which  are 
coagulated  by  heat.  Should  the  solution  be  boiled  these  matters  are 
thrown  down,  and  there  remain  only  the  other  soluble  constituents, 
which  do  not  exceed  from  3  to  4  per  cent,  of  the  meat.  This  is  the 
extract  of  meat  of  Liebig,  when  it  is  evaporated  to  dryness.  It  is  im- 
possible to  recognize  in  such  an  extract  any  great  nutritive  power,  for 
it  is  made  up  mostly  of  two  acids — lactic  and  inosic — with  the  organic 
bodies  known  n$  inositc,  or  muscle-sugar,  creatine,  and  creatiltine,  along 
with  an  organic  colloidal  matter  of  brown  culor  and  sirupy  consistence: 
the  soluble  salts  of  the  meat,  chlorides  of  sodium  and  potassium,  and 
phosphate  of  potash  are  also  present.  Now,  since  to  obtain  one  pound 
ol  this  extract  it  is  necessary  to  make  use  of  30  to  34  pounds  of  lean 
meat,  or  from  45  to  48  pounds  of  butcher's  meat,  a  belief  has  arisen 
that  al)  the  nutritive  matter  of  this  large  amount  of  muscle  is  concen- 
trated in  the  one  pound  of  extract.  But  Liebig  never  claimed  this  for  it, 
but  only  called  it  bouillon,  or  a  concentrated  beef  tea  deprived  of  its 
albumen,  and  to  which  it  is  necessary  to  add  i>eas  or  beaus,  or  some 

li  luces  rich  in  albuminous  matters.  It  is  impossible  that  nutrition 
i  ue  carried  ou  by  extracts  such  as  these,  unless  albumen,  or  some  sub- 


REPOBT  OF  THE  CHEMIST.  107 

stance  capable  of  representing  it,  bo  added ;  and  tbe  pleasant  flavor  of 
the  extract  will  render  even  an  unsavory  substitute  palatable. 

It  mast  be  remembered  that  bulk,  as  well  as  quality,  is  a  necessary 
dement  in  onr  daily  meals,  and  tbat  not  merely  to  support  tbe  wear  and 
tew  of  life,  but  also  to  supply  materia!  for  active  exercise  of  body  and 
mind,  there  are  required  3  ounces  of  protein  matter  as  dried  meat,  or  15 
ounces  of  fresh,  and  L'3  ounces  of  carbohydrates,  or  of  starchy,  gummy, 
and  saccharine  matters.  This  is  the  daily  allowance  to  farm  laborers 
in  England,  and  is  somewhat  less  than  is  given  to  field  hands  in  cither 
Scotland  or 'Ireland.  This  is  much  below  the  soldier's  ration  in  any 
country  while  he  is  on  active  service,  and  very  much  below  what  has 
been  allowed  in  our  own  army  during  the  rebellion. 

The  meat  extract  of  Liubig  does  not  contain  within  itself  all  the  ele- 
ments of  nutrition,  being  destitute  of  fatty  and  albuminous  matter, 
without  which  health  and  muscular  power  could  not  be  continued,  it 
is  an  agreeable  soup,  giving  flavor  to  other  articles  of  nutrition,  both 
nitrogenous  and  amylaceous,  and  with  this  understanding  it  should 
occupy  a  deservedly  high  position  in  the  list  of  commissary  stores  of 
an  army,  and  ought  to  be  iu  constant  employment  in  hospitals  and  sim- 
ilar institutions,  where  it  is  desirable  to  present  an  ordinary  or  nutritious 
dirt  in  the  most  palatable  form.  There  appears  to  be  considerable  dif- 
ference in  the  composition  of  meat  extracts  prepared  by  different  manu- 
facturers, which  is  to  be  regretted,  as,  since  they  arc  sold  under  a  similar 
name,  the  public  arc  led  to  believe  them  equal  in  value  as  articles  of  diet 

INDIAN  FOODS. 
Several  kinds  of  natural  products,  used  by  certain  tribes  of  Indians 
a*  food,  have  been  presented  to  the  laboratory  lor  examination  by  Dr. 
Edward  Palmer,  who  collected  them  in  person.  As  a  paper  uj>on 
them  is  prepared  by  Dr.  P.  for  this  volume,  I  shall  only  insert  the  com- 
position of  the  two  varieties  the  analyses  of  which  are  completed  at  this 
time,  viz:  the  "soap  berry,"  fttitpindia  marginatum,)  and  the  "janiper 
■HJ»"  (Junipertis  eommnnin.J 

Tiiw,  (loss  in  win  at  140-"  C.)  '  H.  it;  14.  SI 

hMi comii'.-tiudH,  albumen,  lIiUvii,  &u 11. .11  :"..  CU 

MB 12. 10  ir.tff 

BS. 11.71  HMifi 

&mm.  oil, emu,  &c Mi.  St*  47.M 

U '„..;. 3.  til  :i.wi 

lUi.  (IU  tOO.  GO 

Cotuiaiog  nitrogen -■"!  0.W 

As  articles  of  food  or  brcadstiifl's  these  differ  from  cereals  in  the 
diminished  amounts  of  starchy  and  Catty  matters.  In  the  proportion  of 
nitroti'iious  eomiKmnds  there  is  considerable  variation  in  these  two,  that 
of  tlie  soap  berry  being  nearly  three  limes  as  abundant  as  that  of  the 
janiper;  as  far,  therefore,  as  muscle- forming  elements  are  concerned, 
tht  janiper  as  a  nutritive  food  is  very  interior.  On  account  of  the  want 
pldoe  relation  between  the  amylaceous  and  the  albuminous  compounds 
inbwu.  i'.iv  l.rjads  made  of  these  berries  arc  imperfect  substitutes  for 
the  cereal  plants. 

THOMAS  A5TISELL, 

Chemist. 
Hon,  Horace  Capbon, 

Co  mm  iss  toner. 
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REPORT  OF  THE  BOTANIST. 

Sib:  I  have  the  honor  to  present  the  following  report  of  botanical 
transactions  of  the  past  year,  and  of  the  present  condition  of  the  herba- 
rium under  my  charge. 

The  additions  to  the  herbarium,  comprising. upward  of  four  thousand 
species  of  plants,  have  been  derived  from  tho  following  sources:  From 
the  Smithsonian  Institution,  through  the  admirable  system  of  scien- 
tide  exchanges  so  extensively  carried  out  under  its  supervision,  a  largo 
and  valuable  collection  of  dried  plants,  mainly  Russian,  sent  by  the  Im- 
perial Academy  of  St.  Petersburg.  This  collection,  authentically  labeled, 
comprises  one  thousand  three  hundred  and  forty -eight  species,  and  is  of 
special  interest  as  representing  a  tlora  in  many  points  analogous  to  our 
central  and  western  districts.  Also,  from  the  same  source,  a  set  of -Ger- 
man plants,  including  about  four  hundred  species,  sent  by  Professor 
Paul  Reintz,  who,  in  his  accompanying  letter,  requests  in  exchange  sets 
of  American  plants. 

Besides  these  large  packages,  numerous  smaller  miscellaneous  collec- 
tions have  been  received,  from  time  to  time,  through  the  Smithsonian 
Institution,  both  from  this  country  and  from  abroad,  including  a-  variety 
of  fruits,  woods,  libers,  and  other  vegetable  products. 

Professor  Wiu,  Doeek,  of  Christiana,  Norway,  on  his  recent  visit  to 
this  country,  presented  to  the  Department  a  choice  set  of  plants  col- 
lected by  him,  during  the  previous  season,  in  the  high  mountain  districts 
of  Norway. 

On  the  joint  recommendation  of  Professors  Torrey  and  Gray,  a  vcrj 
full  collection  of  Cuban  plants,  containing  one  thousand  seven  hun 
dred  and  iil'ty  species,  was  procured  from  the  enterprising  botaniea 
collector,  Mr.  Charles  Wright.  A  large  number  of  these  are  recem 
discoveries,  now  in  process  of  publication  in  the  Uevisio  Flora  Cubans 
and  the  entire  set  serves  to  represent  the  main  features  of  tho  Wesi 
India  tlora. 

Of  North  American  plants,  contributions  have  been  received  from  i 
great  variety  of  sources,  of  which  the  following  may  be  chumerutejtaf 
the  most  important,  viz:  A  very  choice  collection  from  Southern  JDK 
zona,  collected  by  Dr.  Charles  Smart,  while  stationed  as  army  surgf" 
in  that  district,  in  1SC7.  The  set  presented  to  the  Department, embrac 
ing  nearly  three  hundred  specimens,  includes  many  very  rare  plants 
and  probably  several  undeseribed  species. 

From  Dr.  C.  il.  Alden,  United  States  Army,  has  been  received  a  col 
lection  of  one  hundred  and  seventy-Jive  species,  made  during  the  pro 
vious  season  in  Wyoming  Territory. 

A  numbered  set  of  Rocky  Mountain  plants  was  sent  to  tho  Depart 
ment  by  Dr.  J.  T.  Scovell,  of  Central  City,  Colorado,  with  the  reques- 
to  return  the  names  of  the  plants  so  numbered. 

From  Mr.  J.  K.  Johnson,  of  St.  George,  Utah,  have  been  received,  fron 
time  to  time,  interesting  specimens  of  live  plants,  and  seeds  of  such  ai 
are  peculiar  to  that  remote  district. 

The  explorations  of  Dr.  Edward  Palmer,  coutinued  during  the  pas 
season  in  Southeast  Utah,  Western  Arizona,  and  Southwestern  Cab' 
forma-,  have  made  large  additions  to  the  botanical  material  for  elncidatinj 
the  peculiar  tlora  of  those  districts.  Quite  a  number  of  new  specie 
are  contained  in  the  collections  heretofore  received,  which  are  now  beinj 
studied  and  collated,  with  a  view  to  their  early  publication.    The  numei 
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gas  duplicates  arc  eagerly  sought  by  prominent  botanists  in  this  country 
and  Europe,  and  will  furnish  the  means  for  profitable  exchanges. 

Mr.  E.  Hall,  of  Menard  County,  Illinois,  baa  continued  to  forward  par- 
rels of  western  grasses,  in  illustration  of  several  papers  published  by 
Win  on  this  ejieoial  subject.  From  the  same  source  has  also  been  received 
ii  small  set  of  Illinois  mosses. 

Dr.  L.  D.  Gale,  of  Washington,  1).  C,  has  also  donated  (o  the  Dc- 
IHrtment  a  collection  of  plants  from  this  vicinity,  including  a  sei  made 
thirty  years  before,  together  with  a  collection  of  the  oaks  found  iu  this 
District. 

A  short  excursion  made  by  the  writer,  in  June  last,  to  the  mountains 
of  East  Tennessee,  lias  supplied  some  desiderata  in  the  general  collection, 
including  some  of  the  rarer  plants  of  the.  Southern  Alleg-miiies.  it  is 
in  contemplation  to  make  a  more  extended  examination  of  this  region 
'luring  the  present  season,  (1871,)  including  collections  of  living  plants 
and  seeds  of  such  as  arc  desirable  for  garden  cultivation,  together  with 
detailed  ebservations  aud  collections  illustrating  the  forest  growth  of 
this  timbered  district. 

Tbe  active  coo|jeratiou  of  the  working  botanists  of  Ibis  country  has 
been  freely  sought,  and  the  results  of  their  joint  labors  wili  appear  in 
doe  time,  with  suitable  acknowledgments  of  the  sources  whence  their 
material  has  been  derived.  In  view  of  the  great  amount  of  interest- 
ing material  thus  accumulated,  it  is  very  desirable  that  some  suitable 
■rang  for  extended  publication  should  be  inaugurated. '  The  greater 
portion  of  the  official  time  of  the  botanist  has  been  necessarily  taken 
spin  tbe  mechanical  work  of  arranging  and  assorting  specimens,  with  a 
view  to  convenient  reference  and  future  study.  This  necessary  prepar- 
atory work,  which  might  profitably  employ  several  hands,  has  allowed 
too  little  time  for  preparing  results  for  publication.  It  is  hoped  that, 
arrangements  may  soon  be  made  for  commencing  this  more  important 
work  I>y  a  series  of  illustrated  papers  on  botanical  subjects-connected 
witb  tbe  Department  collections.  Among  the  subjects  requiring  earliest 
■Motion  is  that  of  American  forest  trees,  in  regard  to  whh'h  much  useful 
listeria]  has  been  accumulated  sinoe  the  latest  publications  on  this  sub- 
Daring  tbe  past  season  tbe  writer  availed  himself  of  a  three  months' 
leave  of  absence  to  visit  England,  with  the  special  tihje:-t  m'  ncqiiiriiiy 
information  in  reference  to  matters  of  botanical  interest  directly  con- 
nected with  bis  official  duties.  The  following  sketch  of  an  extended 
risk  to  the  Royal  Gardens  in  Kew,  London,  is  presented  as  a  partial 
it&oltof  these  observations: 

BKJiTCn  OI'  Tim  UOYAL  GAltDEZfS  AT  KEVi". 
Asa  public  institution,  available  for  pin  poses  of  scieiiiiii;'  instruct  ion 
and  popular  recreation,  the  Koyal  Gardens  at  Kew,  in  Engki:  it.  do  not 
date  rartber  back  than  the  year  ISit).  At  ibis  time  they  wiv  officially 
transferred  from  the  exclusive  hands  of  royalty  to  be  d;  voted  to  public 
uses,  being  then  placed  under  the  ellieu-ai  directorship  of  Sir  William 
J.  Booker.  Much  of  the  present  world-wide  i-riebiii.i-  ■!'  tin":  establish- 
ment can  be  directly  traced  io  the  persevering.  juuich..is.  ;,;:-l  enlight- 
ened policy  of  this  ofiieiai  bead.  A  most  h:'piiy  comhimitiim  n!'  r::re 
personal  attractions,  together  with  n  high  mil  r  of  rw.-.iV.w  ability, 
joined  to  untirtug  industry,  enabled  Sir  \Yi!:iu;;i  .1.  Hooker,  during  hi* 
directorship,  commenced  after  the  (iftietii  yiv.r  of  !  ;.i  ■■:■:■:  to  carry  nv.i 
a  scheme  of  improvements  which  will  forever  associate  his  narv  wilb 
all  that  is  worthy  of  admiration  in  this  model  horticultural  a-idseiontikc 
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establishment.  Equally  fortunate  is  it  that  tbe  plans  and  policy  of  the 
honored  father  have  descended  to  a  not  less  worthy  son,  the  present 
director  and  distinguished  botanical  explorer,  Dr.  J.  D.  Hooker. 

To  us,  as  Americans,  the  main  interest  in  an  examination  of  such  an 
Old  World  establishment  is  in  the  advantage  it  offers  of  profiting  by 
wise  experience  in  directing  similar  institutions  adapted  to  our  own  im- 
mediate soil  and  climate.  Hence  the  accompanying  brief  sketch  is 
offered  under  the  following  heads,  viz :  The  gardens  and  grounds,  the 
green-houses,  the  herbarium,  and  the  botanic  museum. 

The  gardens  and  grounds. — The  grounds,  located  about  ten  miles  from 
the  central  business  portion  of  London,  and  accessible  by  several  lines 
of  railway  three  or  four  times  every  hour  iu  tbe  day,  comprise  in  their 
whole  extent  345  acres.  The  general  surface,  in  part  fronting  the  river 
Thames,  is  agreeably  diversified  by  elevations  and  depressions.  The  rise 
of  the  tide  here,  varying  nearly  20  feet,  affords  ready  means  of  supply- 
ing artificial  lakes,  thus  giving  the  additional  charm  of  water  scenery 
to  the  varied  landscape,  A  large  portion  of  the  grounds  is  occupied  by 
a  heavy  growth  of  native  forest  trees,  composed  mostly  of  beech  and 
oak,  while  shaded  paths  in  imitation  of  natural  rural  scenery  are  bor- 
dered by  irregular  clumps  of  rhododendron  and  holly.  In  the  more 
strictly  scientific  portion  of  the  grounds,  plants,  trees,  and  shrubbery 
are  arranged  according  to  the  natural  orders,  either  in  detached  l>eds, 
groups,  or  avenues,  as  best  suits  the  requirements  of  soil  and  exposure. 
The  plan  is  to  be  carried  out,  as  far  as  practicable,  of  bringing  side  by 
side  the  analogous  forms  oi  different  countries,  and  presenting  at  a 
glance  their  peculiar  character  and  special  adaptation  for  local  culti- 
vation. Thus  an  avenue  of  pines  will  be  set  out  with  European  repre- 
sentatives on  one  side  and  American  on  the  other.  Groups  of  maples, 
oaks,  &c,  will  be  set  out  on  the  same  general  plan,  each  species  being 
plainly  marked  with  name  and  native  locality.  In  reference  to  smaller 
shrubbery*and  herbaceous  plants,  distinct  beds  will  be  assigned  to  each, 
bringing  allied  families,  as  far  as  practicable,  into  close  proximity.  In 
order  to  carry  out  these  views  in  detail,  much  time  and  labor  will  be 
required,  but,  even  in  its  present  imperfect  condition,  much  useful 
information  is  embodied,  showing  clearly  the  utility  of  the  general  plan ; 
and  iu  carrying  on  the  necessary  experiments  useful  experience  will 
constantly  be  gained  iu  reference  to  the  peculiar  habits  and  special 
adaptation  of  particular  plants.  In  passing  over  the  grounds  where 
cultivation  has  been  of  longest  continuance,  the  eye  will  be  frequently 
attracted  by  unexpected  forms,  often  iu  strange  combinations.  Thus, 
we  meet  with  magnificent  specimens  of  the  cedar  of  Lebanon,  the 
oriental  plane  tree,  aud  the  wide  -branching  Turkey  oak,  associated . 
with  the  stiff  forms  of  the  Chilian  Araucaria,  the  Japan  Sopltora,  and 
American  Magnolia.  The  Himalayan  Deodara  cedar  stands  side  by 
side  with  thrifty  growths  of  tho  American  giant  Sequoia.  Douglass 
spruces  and  California  pines  vie  in  luxuriance  with  native  species, 
while  here  and  there  stunted  forms  show  plainly  the  effect  of  adverse 
conditions  on  species  which  w©  might  theoretically  expect  to  flourish 
in  such  locations. 

To  one  accustomed  to  the  exuberance  of  our  native  forests  in  Eastern 
North  America,  in  thus  seeing  how  much  can  be  accomplished  in  less 
favorable  localities  iu  multiplying  the  forms  of  cultivated  tree  growth, 
It  is  difficult  to  resist  the  conclusion  that  a  more  extended  experience 
on  our  own  soil  mil  result  in  far  richer  and  more  varied  arborescent 
productions.    Hence,  there  is  special  value  to  be  attached  to  experi- 
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meats,  however  limited,  in  testing  the  capacity  of  particular  districts 
for  forest  cultivation  of  both  native  and  exotic  trees. 

The  green-hovses  and  plant-stoves. — The  green -bouses,  including  nine 
different  structures,  are  scattered  over  the  grounds  either  singly  or  in 
groups,  each  being  specially  adapted  iu  the  degrees  of  temperature  and 
moisture  to  a  particular  class  of  plants.  Thus,  every  grade  of  vegetation 
is  represented,  from  that  of  the  tropics  to  that  of  the  warm  temperate  zone. 
Most  noticeable  of  these  is  the  magnificent  palm  house,  constructed  en- 
tirely of  iron  and  glass,  the  latter  presenting  a  surface  exposure  of 
about  4,51)0  square  feet.  The  glass  used  in  this,  as  woll  as  in  the  more 
recently  built  houses,  is  slightly  tinged  with  green  by  the  addition  of 
oxide  of  copper,  thus  obviating  to  a  considerable  extent  the  scorching 
effect  of  direct  sunlight  This  would  be  a  matter  of  still  greater  impor- 
tance in  this  country,  where  the  solar  heat  is  much  more  intense  during 
our  clearer  summer  months.  In  this  immense  structure,  the  central 
portion  of  which  has  a  clear  height  of  titi  feet  from  the  ground,  palms 
flourish  iu  tropical  luxuriance,  perfecting  both  dower  and  fruit,  aud 
rearing  their  feathered  crowns  to  the  extreme  height  of  the  building. 
In  other  small  houses  tropical  aquatic  plants  arc  cultivated  in  tepid 
tanks,  including  the  noted. Victoria  retjia,  with  leaves  often  six  feet  in 
diameter,  and  a  succession  of  showy  dowers  which  open  and  fade  away, 
ud  then  sink  below  the  surface  to  perfect  their  fruit.  The  necessary 
eooditiouH  of  temperature  aud  moisture  being  here  reduced  to  the  aim- 
pleat  character  and  easily  regulated,  this  class  of  ornamental  plants 
offer  their  peculiar  attractions  at  the  least  expense  of  care  and  labor 
after  the  first  cost  of  the  suitable  water  apparatus.  Other  bouses,  again, 
an  devoted  to  plants  from  dry  and  arid  regions,  including  Cactuses, 
Aloes,  Yuccas,  Euphorbias,  &c,  which  are  thus  necessarily  grouped  to- 
gether, though  representing  very  widely  separated  geographical  dis- 
tricts. Besides  these,  fem-hcuses,  both  temperate  and  tropical,  separate 
■Hutments  for  orchids,  for  cape  heaths,  and  other  peculiar  classes  of 
plants,  are  specially  provided,  together  with  an  extensive  structure,  as 
jet  only  partly  completed,  intended  for  wliat  is  termed  a  winter  garden 
or  temperate  house,  thus  carrying  out  the  design  of  accommodating  the- 
largest  possible  variety  of  vegetable  productions.  A  distinct  arrange- 
ment of  economical  and  medicinal  plants  is  also  provided  for,  to  present 
tt  one  view  some  of  the  principal  useful  plants  in  the  vegetable-  king- 
dom. Ample  provision  is  made  in  all  cases  for  the  accommodation  of 
visitors,  by  free  open  passage-ways,  with  plain  printed  directions  for 
entrance  aud  exit. 

Another  useful  provision  is  m:ule  for  protecting  tender  plants  from 
injury  by  sudden  draughts  of  cool  air,  by  connecting  the  outside  with 
glazed  porches,  and  dividing  the  inside  apartments  uy  frequent  parti- 
tions connected  by  closed  doors.  It  is  only  necessary  to  see  such  an 
establishment  in  successful  operation,  and  occupied  by  orderly,  attentive 
riutors,  to  show  how  much  in  the  way  of  instruct  ion  aud  amusement 
nay  be  profitably  connected  with  objects  of  scientific  interest.  It  is 
almost  unnecessary  to  add  that  what  has  been  accomplished  under  less 
fin-arable  conditions  of  external  climate,  can  be  necessarily  much  im- 
proved upon  iu  our  own  country,  where  a  clearer  atmosphere  atibrds  the 
only  condition  necessary  to  successful  growth  that  cannot  as  well  be  sup- 
plied by  artificial  means. 

The  herbarium. — The  herbarium  at  Kew,  the  largest  single  collection 
Of  dried  plants  now  in  existence,  occupies  a  separate  building,  formerly 
toe  palace  of  the  King  of  Hanover.  Ail  the  apartments  of  this  spacious 
l,  including  halls  and  passage-ways,  are  crowded  with  cases  con- 
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tainiug  these  vast  botanical  treasures,  gathered  from  every  portion  of 
the  globe.  A  necessary  accompaniment  to  these  is  tbe  botanical  library, 
containing  a  very  complete  assortment  of  systematic  works,  together 
with  numerous  ilinst.rr.tetl  volumes,  both  ancient  and  modern,  relating 
to  the  science  of  botany.  It  is  from  this  rich  collection  that  Sir  William 
J.  Hooker  derived  the  materia!  for  his  numerous  serial  illustrated  pub- 
lications which,  during  the  active  period  of  his  useful  life,  continued  to 
give  light  and  attraction  to  botanical  pursuits,  and  aided  so  materially 
in  stimulating  botanic;)!  research  in  distant  portions  of  the  globe.  Dere 
was  also  originated  that  valuable  series  of  descriptive  works  on  colonial 
botany,  still  in  progress  under  the  experienced  pens  of  George  Eeutham, 
Dr.  [looker,  and  others.  The  value  of  this  collection  especially  consists 
in  the  fact  that  it  contains  the  typo  specimens  from  which  the  first  de- 
script  ions  were  made,  including  a great  number  of  North  AmerieaD  plants, 
Hence  it  will  continue  to  be  resorted  to  by  botanists  engaged  in  working 
up  special  i'a  •  iiiesel' plants,  orclearing  up  doubtful  synonyms.  The  direct 
use  of  this  collection  in  the  determination  of  the  garden  specimens  culti- 
vated in  the  adjoining  grounds,  as  well  as  the  accurate  naming  of  tbreigii 
collections  constantly  sent  there  for  that  purpose,  is  so  evident  that  the 
importance  of  a  similar  establish meut  in  this  country,  having  particular 
reference  to  North  American  botany,  is  at  once  apparent. 

Tlte  viwcnws  of  economic  botany. — The  museums  of  economical  botany, 
originated  by  the  late  director,  Sir  Williiim  J.  Hooker,  form  one  of  the 
chief  attractions  of  this  establishment.  They  include,  in  systematicorder, 
according  to  the  usual  arrangement  of  the  different  families  of  plants, 
such  objects  as  cannot  be  exhibited  in  the  herbarium  proper  or  in  the 
gardens.  The  object,  succinctly  stated  as  follows  in  the  official  guide, 
is  to  show  some  of  the  practical  applications  of  botanical  science: 

Thoy  tenth  us  to  a]inri.'cinto  th«  ^cni'r.il  relations,  of  tin,  vegetable  world  to  mau. 
We  H-iirn  iniiji'  t!n-iii  I  In;  amices  of  I  in;  inmiiiiiTatm-iintiliicis  fiLmislicil  l,y  the  vc;;et;ibld 
kiiiL-doiii  ('in-  our  use  :iiid  convenience,  v.-ln-t !ilt  uh  articles  of  loud,  of  CO"  *" 
nppliisition  iu  (lie  mis,  of  uu-il:ciuo,  or  of  curiosity.  They  surest  Ud' 
our  industry:  they  show  us  <  in-  variety  hi  form  :iml  struct  uru  presented 


ot  diii.-ct  ins!ir;i:',iiK]  in  ino.it.  import  ;int.  !iv;nu-liea  of  useful  knowledge. 
Wo  ueo  from  tlieiu  the  particular  points  upon  which  further  iu  format  ion  is  ooeded, 
rsjicciiiHy  as  to  I  he  u:^;;i;i  ol'  sdicc  i;:lu;il.le  timhers,  [iiic'.'.j,  mid  iinijjs,  iu  order  to  per- 
fect our  l;:ui',v](':i;:c  of  rcumiivie  ir.Muy.  In  brief,  th-.i  mnacutua  show  us  hair  little  as 
*  well  as  haw  muo'i  we  know  of  the  extent  to  which  hcihs,  shrubs,  and  trees  COntribnW 
to  our  necessities,  comforts,  ami  numberless  retjiiireuioutd. 

The  great  success  which  attended  the  first  experiment  soon  necessitated 
the  construction  of  additional  accommodation  a  to  display  the  accumu- 
lated objects  that  were  brought  iu  from  every  quarter.  Three  entire 
buildings  are  now  devoted  to  this  special  object. 

Aside  from  the  genera!  plan  as  ab;*ve  stated,  a  very  interesting  per- 
sonal addition  is  made  by  authentic  portraits  of  distinguished  botanists 
and  travelers,  occupying  blank  spaces  on  the  adjoining  walls  and  passage- 
ways. These  are  arranged,  as  far  as  practicable,  in  connection  with  the 
special  department  of  botany  in  which  each  was  most  noted,  or  in  asso- 
ciation with  the  peculiar  vegetable  products  of  regions  which  they  may 
have  explored. 

The  series,  as  at  present  exhibited,  comprises  two  hundred  and  8ve 
full  upright  cases,  besides  numerous  bulky  objects  not  requiring  case- 
room,  and  the  entire  series  of  wood  sections,  which  occupy  a  whole 
separate  building. 

The  great  interest  which  attaches  to  such  an  exbibitiou  of  vegetable 
substances,  entering  so  largely  into  the  different  departments  of  human 
'  >dustry,  or  directly  adapted  to  the  supply  of  every -day  wants,  is  evi- 
nced by  the  constant  crowds  of  attentive  visitors,  lew  of  whom  are 
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niiiteiit  with  a  single  inspection.  Such  a  museum,  once  fairly  iunugn- 
lattil,  never  lacks  for  valuable  and  constantly  increasing  additions,  and, 
i:i  this  respect,  tlie  museum  of  the  Agricultural  Department,  conducted 
0:1  a  somewhat  similar  plan,  is  liable  to  the  same  experience  as  the 
Economical  Museum  at  Ken-,  viz:  want  of  case-room,  the  demand  tor 
which  constantly  exceeds  the  ability  to  display  properly  the  articles  that 
are  continually  necu Ululating. 

Id  conclusion,  I  must  express  my  grateful  Acknowledgment  to  Dr.  J. 
D.  [looker  for  obliging  attention  and  unrestrained  facilities  for  inspecting 
the  establishment  over  which  ho  so  ably  presides, 

C.  C.  PARKY,  Botanist 

Hon.  Horace  Cafron, 

Gommimiioner. 


AGRICULTURAL  METEOROLOGY. 

Snt:  I  present  a  continuation  of  my  investigations  concerning  the 
itfitmce  of  climatic  agents,  atmospheric  and  terrestrial,  upon  agriculture. 

Simce  will  not  permit  a  review  of  the  multitude  of  questions  embraced 
in  flie  subject  of  the  influence  of  the  climate  upon  agriculture,  and  this 
report,  therefore,  will  he  limited  chiefly  U>  the  development  of  the  prac- 
tical ride  of  this  great  science,  without  neglecting  the  known  principles 
which,  in  the  absence  of  laws,  regulate  the  mutual  influence  preexist- 
ing between  organic  and  inorganic  creation.  I  Lave  shown  the  iieees- 
sirj  for  agricultural  reform,  and  the- course  to  bo  followed,  according  to 
tie  nil  propositions  enunciated,  in  order  to  form  good  farmers  by  early 
conation.  The  instructions  on  the  study  of  periodical  phenomena  com- 
plete the  connection  between  physical  agents  and  vegetable  life.  The 
almost  mysterious  action  of  frosts  upon  plants  being  little  known,  I  will 
lave  to  treat  us  much  on  the  theory  as  on  the  practical  means  of  protec- 
tion. When  we  consider  the  enormous  annual  losses  which  are  occa- 
sioned to  agriculture  by  this  influence,  we  appreciate  the  necessity  of 
studying  the  subject  thoroughly.  The  study  of  the  physical  conditions 
of  different  cultivable  soils  is  also  a  subject  worthy  the  attention  of  farm- 
em,  especially  since  chemical  analysis  lias  taken  rank  in  agriculture. 

The  world  daily  discourses  about  tho  influence  of  climate  on  plants 
and  man,'  but  very  little  comes  from  such  discussion.  Agriculturists 
il«i  neglect  their  experience,  and  fall  into  that  fatal  routine  which  con- 
tinues from  generation  to  generation.  The  reason  lies  simply  in  the 
*uit  of  a  scientific  base  and  a  true  method  of  investigation.  At  other 
times  it  depends  npon  the  richness  of  virgin  soils,  which  demand 
very  little  attention;  nature  does  its  own  work.  But  when  the  soil 
begins  to  be  exhausted,  where  the  climate  is  unfavorable,  and  where 
pbyiucal  ami  vital  perturbations  uro  felt,  the  cultivator  discovers  the 
necessity  of  returning  to  science;  even  when  the  conditions  of  lenility 
are  found,  we  are  not  Mire  that  in  following  this  or  that  metlmd  we  ob- 
tain the  maximum  of  crop  which  tillage  can  offer.  Kveiv  duv  we  per- 
ceive onr  error  and  introduce  new  methods,  tint  hoi 
ont  Used  principles  and  after  purely  casual  practice,  a 
rtwnlts  obtained  arc  nut  satisfactory.  Farmers,  agaii:. 
plain  why  this  or  that  tillage  gives  such  marvelous  pn 
cwclusively  reduced,  while  near  to  it  no  human  powi 
tame  results ;  such  as  the  culture  of  the  sugar-cane  and  tobuc 
8l 
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cotton  in  the  United  States,  vines  in  France  and  Spain,  &c.  The* 
facts  which  highly  educated  agriculturists  know,  which  the  coi 
class  of  farmers  learn,  and  yet  which  all  seem  to  forget.  It  is 
that,  in  all  these  questions,  we  strike  the  fatal  slowness  which  ap 
to  preside  over  the  law  of  hninan  progress.  How  much  time  and 
sition  arc  necessary  to  attain  the  discovery  of  a  simple  truth  1  Aw 
much  more  are  necessary  to  have  it  accepted  and  put  into  practice 
the  natural  law  of  intellectual  progress,  which  impels  ns  agains 
will,  we  appear  to  oppose  a  pernicious  routine,  which  would  lx 
longed  indefinitely  if  science  did  not  enlighten  our  pathway.  Will 
cnlturists  succumb  under  the  weight  of  this  routiuel  No!  for  i 
gressive  nation,  tike  ours,  cannot  rest  stationary  in  the  midst  < 
advance  which  proudly  places  it  at  the  head  of  modern  civilizati 
other  branches  of  human  knowledge.  A  free  and  intelligent  pres 
carry  throughout  this  great  republic  instruction  aud  science,  and  u 
enlighten  our  agriculturists. 

lu  reading  my  first  report  some  farmers  may  have  objected  t 
was  more  scientific  than  practical.  I  must  say  that  the  practica 
whenever  possible,  will  be  found  pervading  the  essay  with  the  si 
offered.  But,  where  the  practical  side  is  wanting,  or  is  not  well  de 
it  is  for  a  forcible  reason  which  often  appears ;  It  is  because  the  s; 
branch  of  science  is  yet  in  its  infancy,  aud  its  practice  is  not  at  a 
teruiined.  In  all  human  knowledge  we  have  first  to  ascertain  the 
ciple  or  theory  by  which  we  can  account  for  any  phenomenon,  and 
to  determine  the  law  which  regulates  it,  before  we  can  make  any 
cation.  If  1  have  not  succeeded  to  my  complete  satisfaction  in  th 
reports,  the  failure  is  mainly  due  to  the  insufficiency  of  science;  ou< 
will  again  show  the  great  necessity  for  uniting  our  efforts  to  read 
practical  state  so  much  needed  in  agriculture. 

NECESSITY  FOE  AGRICULTUBAI,  EEFOEM  AND  MODE  OP  PEOCE) 

1.  In  order  to  discuss  all  the  atmospheric  observations  and  peri 
phenomena  of-  plants,  made  by  observers  and  farmers,  a  divh* 
meteorology  should  be  established  in  the  Department  of  Agrici 
The  investigations  of  Buys-Ballot,  Francis  Galton,  and  Alex.  Bu 
have  proved  a  close  connection  between  the  barometric  pressure 
pe rat nrc,  and  moisture  in  the  prevailing  winds  and  storms,  as  fol 
that  where  the  pressure  is  the  highest,  the  temperature  of  the  air 
lowest,  and  vke  vena;  that  the  wind  ilowsout  in  all  directions  frc 
regions  of  higher  pressure  to  those  of  lower  pressure;  and  tin 
moisture  follows  the  track  of  the  highest  temi>erature.  Now,  the 
system  of  wind  blows  in  a  vortex  upon  the  spaces  of  lower  pressiir 
this  is  the  path  pursued  by  the  center  of  cyclonic  storms  and  hurrii 
We  see  immediately  the  important  application  of  this  fact  to  agrici! 
Suppose  we  knew  the  lines  of  equal  mean  monthly  barometric  pre 
temperature,  moisture,  and  direction  of  the  wind  over  the  whole  coi 
then,  by  tracing  on  the  map  all  the  stations  where  the  lowest  pn 
prevails,  we  should  ascertain  the  exact  track  which  the  storm  b 
follow,  as  the  wind  flows  from  the  sut  rounding  stations  of  the  hig 
those  of  lower  pressure.  Now,  weather  previsions,  as  applied  tc 
culture  and  navigation,  rest  entirely  upon  this  rule.  But  before  i 
ing  this  point  we  must  work  np  these  monthly  charts  of  the  n 
state  of  the  atmosphere,  in  order  to  know  and  trace  the 'abnormal 
just  as  in  the  human-  body  we  must  know  its  healthy  condition  U 
its  diseases. 

Another  consideration  which  the  meteorological  division  shonJt 
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into  consideration,  and  which  Hhows  again  "what  an  important  bearing 
temperature  lias  upon  agriculture,  is  the  following:  In  tin  gland,  fann- 
ers believe  tliat  if  the  night  temperature  fulls  to  40°  F.,  tln-re  is  no 
growth  for  twenty-four  hours,  and  that  the  moan  temperature  of  the 
smvecdiiig  day  may  be  expected  to  Iki  about  4tf°.  In  this  country  a 
rfmilar  law  must  prevail,  probably trlth  different  degrees  of  heat.  Then, 
tiy  Mtserviug  the  monthly  charts,  and  taking  note  of  those  localities 
where  temperatures  are  lens  than  40°,  one  would  uncertain  the  places 
where,  during  certain  months,  there  is  little  growth — a  very  important 
question  in  discussing  the  crops  of  the  United  States. 

The  most  useful  temperature  in  agriculture  is  Unit  required  to  ripen 
cemlf.  It  lias  been  proved  by  observations  made  by  persons  compet- 
ing Tor  prizes  offered  by  the  Marquis  of  Twoeddnlo,  president  uf  the 
Scottish  Meteorological  Society,  that  the  ordinary  range  of  temperature 
in  Scotland,  necessary  to  ripen  cereals,  must  average  ~M°  V.  If  it  fell 
below  that,  there  was  a  deficiency  in  the  crop ;  if  if  rose  above  it.  the 
erop  was  so  much  the  better,  provided  there  were  rain  and  other  neres- 
mry  conditions.  After  ascertaining  in  the  United  States  the  most  favor 
■Medegrce  of  temperature  to  ripen  cereals,  with  the  monthly  charts 
one  could  point  to  those  locations  where  there  is  some,  hazard  ni  raising 
these  crops — the  places,  namely,  where  the  necessary  temperature  is 
■arrely  to  l>e  expected,  or  where  it  occurs  so  seldom  that  (lie  risk  is  too 
gwat.  It  is  generally  admitted  that  the  temperature  falls  one  degree  for 
eveiySOOfeet  of  elevation,  so  that,  supposing  at  the  sea  level  (hen-  is  a  tem- 
pMitarcof  5S°,  at  an  elevation  of  000  feet  the  tempera  Hire  would  he 
SB0,  ora  temperature  sufficient  to  ripen  cereals.  In  the  same  manner  a 
tbonmnd  agricultural  problems  should  be  submitted  to  strict  scieutillo 
mil  practical  tests  as  to  the  influence  of  climate  on  one  American  crops. 
The  meteorological  division  should  have  charge  of  the  discussion  i,f 
■lithe  observations  and  periodica!  phenomena  sent  to  the  Department 
hy  observers  nnd  farmers,  in  order  to  publish  and  distribute  the  follow- 
ing iudications : 

a.  Precise  iustrnetions  upon  the  manner  of  observing  their  instru- 
ments, nnd  the  n umber  and  nature  of  meteorological  influences  which 
exert  any  action  n|H>n  vegetation. 

fr.  Charts  furnishing  by  curves  the  progress  of  the  principal  crops, 
connected  with  the  lines  of  equal  tem|>eraturc,  moisture,  rains,  frosts, 
nnd  other  pernicious  or  favornblc  iutlnenees. 

e.  Animal  charts,  and  for  the  largest  possible  number  of  past  years, 
giving  the  geographical  distribution  of  these  same  crops  compared  with 
the  same  meteorological  influences. 

A  Instructions  and  ciitalogues  of  the  names  of  trees  and  plants  for 
the  detenu i nation  of  the  epochs  of  foliation,  flowering,  fructification, 
■nd  defoliation. 

e.  Charts  giving  the  monthly  geographical  distribution  of  equal  lines 
of  foliation,  flowering,  I'rnetillcalioti,  and  defoliation. 

/.  The  conclusions  arising  from  the  discussion  of  all  these  observa- 
tions, with  their  application  to  agriculture,  furnishing  in  linnl  result  lliu 
knowledge  of  the  exact  degrees  of  heat,  moisture,  &e.,  that  each  physi- 
ological 1  unction  of  the  difl'eivnt  plants  requires  for  vegetal ing  normally, 
l»l  for  the  greatest  pnitluetion, 

g.  The  primitive)  mfdogne  uf  Quotclet,  for  the  observation  ef  the 
periodical  pheiionietia  of  flowering,  comprises  tv.n  hundred  ami  eighly- 
riirbt  different  plants,  which  were  reduced  by  Fritscii  hi  one  hn<i<lird 
and  eighteen  s|>ecies,  the  most  ordinary  uf  which  are  found  in  almost 
til  gardens.     When  the  Department  of  Agriculture  determines  to  pur- 
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sue  these  researches,  it  should  distribute  among  it.-;  correspondents  ar 
analogous  catalogue,  comprising  as  far  as  possible  tho  sauio  Amerieai 
Bpecies,  or  those  which  approach  nearest  to  European  species,  in  ordei 
to  preserve  a  uniformity  of  method  and  study  upon  tho  two  continents 
There  should  be  on  the  same  page  blank  columns,  with  the  indications 
of  the  periods  of  foliation,  (lowering,  fructification,  and  defolial  ion,  when 
the  date  of  their  appearance  may  lie  marked.  Another  column  should 
be  provided  lor  the  various  remarks  which  may  be  made.  These  pages 
once  filled,  should  be  returned  to  the  Department  of  Agriculture,  to  bt 
discussed  by  the  division  of  meteorology,  and  then  the  conclusions  and 
charts  hero  specified  should  be  sent  to  correspondents  anil  fanners  fot 
their  proper  instruction,  and  for  application  to  agriculture. 

2.  The  creation  of  a  network  of  metooro- telegraphic  observations,  es 
pecialty  applied  to  cultivation,  under  the  direction  of  the  Department 
of  Agriculture. 

The  Government  has  just  established  a  chain  of  tstatious,  under 
the  direction  of  tho  War  Department,  for  the. purpose  of  predicting 
to  mariners,  by  tho  aid  of  the  telegraph,  the  arrival  of  tempests  ou 
the  coasts  and  lakes.  In  1849  the  Smithsonian  Institution,  under  the 
charge  of  the  secretary,  Professor  Joseph  Lleury,  established  a  network 
of  observations  for  the  study  of  the  climate  of  the  United  States.  These 
two  series  of  observations  have  not  had,  and  cannot  have  to-day,  more 
than  a  partial  and  indirect  application  to  agriculture.  The  reason  is 
very  simple.  It  is  because,  as  shown  iu  my  first  report,  the  observa- 
tions and  the  meteorological  tables  must  be  made  and  discussed  in  a 
manner  very  different  when  it  is  necessary  to  apply  them  to  agriculture. 
The  question  is,  to  determine  exactly  the  sum  of  heal,  moisture,  light, 
electricity,  &c,  that  each  species  of  plant  requires  for  germination,  folia- 
tion, Howeriug,  fructification,  &c;  iu  a  word,  for  living  in  the  best 
hygienic  condition,  and  producing  the  greatest  possible  yield.  The  pro- 
cess to  be  pursued  is  as  follows:  We  note  the  day  aud  hour  at  which 
we  sow  the  grain,  concurrently  with  the  reigning  temperature;  this  we 
continue  to  note  until  we  perceive  the  first  symptoms  of  vegetable  life, 
as  soon  as  the  radicules  appear  and  the  plumules  rise.  Then,  by  adding 
all  tho  degrees  of  temperature  observed  in  tho  first  period,  aud  by 
elevating  this  amount  to  the  equai'c,  we  obtain  as  exactly  as  possible, 
according  to  the  number  and  exactitude  of  the  observations,  the  accurate, 
degree  of  temperature  that  each  grain  requires  for  germination.  We 
proceed  in  the  same  manner  in  the  interval  between  genuiuatiou  and 
foliation,  from  that  to  floweriug,  afterward  to  fructification,  and  finally 
to  the  leaf-fall,  or  the  in  vernal  sleep  of  the  plant. 

If  we  repeat  the  same  observations  in  regard  to  dampness,  light,  and 
other  atmospheric  agents  which  powerfully  affect  vegetable  organiza- 
tion, we  shall  obtain  all  the  conditions  necessary  to  scientific  cultivation 
and  the  greatest  production.  Why?  Because  when  some  function  of 
the  p.;;tit  becomes  paralyzed  by  the  failure  of  something  of  which  we  arc 
now  ignorant,  we  shall  know  that  it  requires  greater  or  less  degrees  of 
heat,  moisture,  &c.  Instead  of  proceeding  blindfold,  as  heretofore, 
instead  of  throwing  away  time  aud  money  iu  disappointing  trials,  wo 
shall  advance,  guided  by  the  light  of  science,  and,  so  to  speak,  almost 
mathematically.  This  is  the  difference  between  cultivation  according 
to  routine  aud  according  to  science. 

It  will  be  only  after  this  preliminary  study  that  the  .network  of  tho 
Smithsonian  Institution,  which  gives  the  climatic  conditions  of  different 
lorn drim,  will  be  very  useful  to  agriculturists  wheu  they  wish  to  establish 
or  transport  their  productions.     Having  already  acquired  a.  knowledge 
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of  the  degrees  of  moisture,  heat,  &c\,  which  different  cultivated  pro- 
doctious  require  under  different  climates,  they  will  have  no  difficulty  in 
bulging  of  the  conditions  or  new  climates.  It  is  thus,  also,  that  the 
network  of  the  War  Department  will  be  doubly  useful  in  protecting 
tlieir harvests  from  atmospheric  disturbances,  when  the  normal  state  of 
the  latter  shall  be  known.  They  will  learn  exactly  the  degree  of  re- 
astauce  which  they  must  oppose  to  these  disturbances,  Uy-aud  by, 
when  tin*  vital  perturbations  shall  be  better  ascertained,  we  shall  he 
aWe  to  predict  atmospheric  disturbances,  and  rice  rernu.  By  the  delay 
orailvnueeof  difiVrent  physiological  fund  ions  of  the  plant — lor  example, 
uflheleautig,  or8priug-tlowering,or,  further,  of  tin-  leaf-fail  in  autumn — 
it  will  he  easy  to  predict  wbrihei  winters  will  be  vigorous  or  mild. 
Alrewly,  in  Europe,  when  the  dandelion  {Leimtorftm  tarujraaum)  expands 
its  gulden  flowers,  we  are  wire  that  the  cold  will  return  no  more.  So  it 
initial  hi  the  vital,  and  even  in  the  moral  state,  everything  being  iu- 
timaiely  connected,  the  sciences  aid  each  other  mutually.  We  com-eive 
now  why  the  meteorological  observations  for  any  application  to  agiieiil- 
tnre  can  be  made  only  by  agriculturists,  or  by  observers  especially  in 
charge  of  this  study.  1  therefore  appeal  to  farmers  to  take  these  fiicts 
i»tu  immediate  consideration,  for  it  is  already  time  to  begin,  and,  us 
oteuuii,  undertake,  the  task  in  the  interest,  particular  and  general,  of 
agricultural  science. 

We  conceive  now  how,  by  n  judicious  combination  of  the  indications 
that  are  furnished  by  the  metoo.o-Ielegrapbic  observations,  combined, 
with  the  knowledge  of  atmospheric  influences  on  plants,  which  follow 
from  the  first  two  pro|Hisitious,  the  farmers  will  obtain  an  almost  in- 
cnuiMe  degree  of  certitude  in  nil  theii  agricultural  o]<eratioits. 

&  An  experimental  field  should  be  established  in  th«  Department  of 
Agriculture,  where  all  the  physical  and  chemical  agents  of  the  soil  and 
aimiwphere,  which  exert  any  influence  on  vegetation,  could  be  submitted 
tojinifiiuiid  study  and  repeated  experiments,  with  the  view  of  discover- 
ing the  laws  regulating  vegetable  organization. 

Then?  still  i-emain  a  considerable  number  of  questions  to  resolve  and 
verify  concerning  the  action  of  different  physical  agents  on  a  plant;  or, 
more  properly  speaking,  concerning  the  intimate  relation  which  exists 
between  its  physical  functions  and  its  agricultural  productions.  If  wo 
consider,  for  example,  the  temperature,  we  are  ignorant  whether  the 
progreasof  vegetation  is  in  relation  to  the  simple  arithmetical  sum  of  the 
uwnuo  metrical  degrees,  as  Iteaumiir  and  others  think  ;  or,  as  Que  tele  t 
pnHuses,  to  the  square  of  the  di-grees;  or,  again,  as  Cabinet  supposes, 
to  the  square,  root.  If  we  examine  light,  the  question  is  not  yet  settled 
u  to  the  different  notions  which  the  luminous,  calorific,  and  chemical 
nyi  exercise  n[Kin  germination,  upon  the  decomposition  of  carbonic 
add  from  the  leaves,  the  fixation  of  carbon,  the  Uirtuulion  of  chloiophyl, 
4e.  In  electricity  we  are  still  more  ignorant  ns  to  its  pernicious  or 
favorable  influence  on  plants,  whether  static  or  dynamic  All  these 
undetermined  questions,  and  many  others,  were  pointed  tmt  in  my  lir.-t 
tenort,  and  the  same  ignorance  exists  as  to  the  cause,  and  action  of 
frost  Xo  wonder  that  the  distinguished  horticulturist,  Professor  i.ind 
ley,  should  conclude,  after  forty-  years  of  experience,  "that  the  fatal 
eflect  of  frost  upon  plants  is  a  more  complicated  action  than  has  been 
supposed;"  and  too  only  conclusion  he  has  arrived  at  is,  "that  the 
power  of  plants  to  resist  frost  is  the  consequence  of  xpevijic  vitality,"  of 
which  he  knows  nothing  more.  Now,  all  these  important  questions, 
and  many  others  which  spring  up  daily  in  the  course  of  investigation, 
ibgpJii  be  submitted  to  a  new  test  in  the  proposed  experimental  held, 
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in  order  to  ascertain  the  laws  which  regulate  these  phenomena.  All  the 
diseases  of  plants  known  under  tlie  generic  name  of  fungi,  which  occasion 
to  agriculture  an  tiiitmat  loss  of  millions  of  dollars,  could  also  he  sub- 
mitted to  experimental  researches  to  discover  the  origin  of  these  patho- 
logical affections,  and  the  means  of  destroying  them  and  preventing 
their  return.  This  capital  question  in  agriculture  suffices  in  itself  to 
show  the  i  in  incline  utility  of  such  an  ex  in- rim  en  till  field,  the  cost  of 
which  would  lie  doubly  returned  in  increased  production. 

In  this  way  the  United  States  could  enter,  on  a  grand  scale,  upon  the 
path  inaugurated  in  IS'J-  by  the  celebrated  Horticultural  Society  of 
Chiswick,  in  England.  Notwithstanding  that  its  researches  were  lim- 
ited to  the  application  of  meteorological  observations  to  agriculture, 
and  at  a  time  when  this  science  was  making  its  first  appearance,  many 
advantages  have  Iwen  drawn  from  Its  conclusions.  Again,  some  years 
ago,  Napoleon  111,  in  the  interest  of  agriculture,  established,  under  the 
direction  of  George  Ville,  a  liehl  for  chemical  experiments  applied  to 
agriculture,  with  a  chair  of  the  same  in  the  Jardin  des  Plaate*  iu  1'aris. 

4.  It  is  the  duty  of  the  Government  to  perfect  agriculture  by  all  |ws- 
Bible  means,  and,  first  of  all,  by  creating  a  body  of  State  meteorologists. 
We  have  at  present  Slate  geologists,  whose  studies  are  of  great  import- 
ance in  public  works  outside  of  science.  We  have,  also,  State  entomol- 
ogists, whose  studies  upon  insects  which  injure  agriculture  embrace 
only  their  determination  and  habits;  beyond  this  knowledge  the  ento- 
mologist does  not  advance  in  regard  to  the  cause  of  the  evil,  nor  can  lie 
furnish  to  the  agriculturist  the  means  of  remedying  it.  Why!  Because 
the  attack  of  (be  injurious  insects  upon  agricultural  productions  is 
caused  by  some  atmospheric  or  terrestrial  perturbation  which  produces 
the  disease  of  the  plant.  The  fungoid  growth,  for  example,  is  the  result 
only  of  diseased  plants,  and  not  the  primary  cause  of  their  ill-health, 
which  lies  entirely  iu  the  atmosphere  or  in  the  earth.  It  is  the  same 
with  animals  and  men,  where,  except  in  the  case  of  fracture,  all  diseases 
originate  in  a  want  of  physical  or  .moral  harmony  between  the  organ- 
ism and  the  surrounding  medium.  For  that  reason  the  State  meteor- 
ologist, who  discovers  the  real  cause  of  the  disease,  or  the  diagnosis, 
should  precede  the  State  entomologist,  who  furnishes  only  the  classifica- 
tion and  habits  of  insects,  in  order  to  he  extinguished  by  some  physical 
or  chemical  process. 

The  duty  of  the  State  meteorologist  would  be  to  collect  and  control 
all  the  observations  appertaining  to  his  own  State  in  the  following  man- 
ner: To  form  catalogues  of  storms,  floods,  droughts,  frosts,'  and 
earthquakes,  from  the  first  settlement  of  the  State  until  the  present 
time,  iu  order  to  determine  the  recurrences,  and  to  prevent  possible 
injury  to  crops;  to  proceed  in  the  same  manner  with  the  extreme 
annotations  of  barometric  pressure,  force  and  directiou  of  the  wind, 
temperature,  moisture,  great  falls  of  raiu  and  snow,  and  in  a  general 
way  all  the  natural  phenomena;  to  establish  the  special  laws  regulating 
the  climatic  conditions  of  each  State,  so  as  to  be  able  to  determine  the 
general  law  of  the  whole  climate  of  the  United  States;  and,  alter  a 
careful  discussion  of  these  observations,  to  apply  them  to  vegetable 
growili,  and  to  furnish  to  farmers  ouly  such  results  its  would  be  useful 
to  them.  An  annual  report  should  he  published  tor  the  benefit  of  agri- 
culturists and  scientists.  All  these  labors  of  State  meteorologists  would 
have  not  only  a  wide  application  to  agriculture,  but,  iu  addition,  would 
serve  the  Government,  under  diverse  circumstances,  and  iu  the  various 
enterprises  of  public  works  in  which  an  exact  knowledge  of'  climate  is 
of  the  highest  importance. 
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5.  Pop  forming  a  class  of  farmers  from  yontb,  it  would  be  necessary 
to  establish  in  the  college  of  agriculture  in  each  State,  a  course  of 
physics  and  of  meteorology  applied  especially  to  agriculture.  These 
courses  should  embrace  two  porta — the  one  theoretical,  the  other  practi- 
cal. The  starting-point  of  the  Unit  is  celestial  and  terrestrial  physics, 
upon  which  repose  almost  entirely  the  laws  which  preside  over  the  vari- 
ations of  terrestrial  and  atmospheric  phenomena,  ami  which  form  the 
science  of  meteorology;  afterwards  comes  the  study  of  the  phenomena 
of  vegetable  life,  comprised  in  the  anatomy  and  physiology  of  plants ; 
next  the  mineralogical  constitution  of  the  soil  and  the  geographical 
distribution  of  the  vegetable  kingdom  will  complete  this  Jii-st  part, 
purely  theoretical.  It  is,  of  course,  understood  that  only  such  deduc- 
tions of  these  sciences  are  used  as  are  indispensable  to  the  study  of  agri- 
culture. Agricultural  chemistry  is  a  superior  branch,  Which  will  follow 
agricultural  physics,  and  the  influence  of  which  on  the  vegetable  organi- 
xation  is  much  more  limited  and  less  direct.  In  the  second  part,  entirely 
practical,  we  should  apply  each  theoretical  acquisition  of  knowledge  to 
the  conservation,  growth,  and  reproduction  of  the  plant,  taking  care  to 
establish  the  action  and  reaction  which  always  exist  between  vegetable 
life,  the  atmosphere,  aud  the  soil.  This  part  would  be  completed  by  an 
experimental  demonstration  of  the  physical  functions  of  the  plant,  and 
bj  t  new  series  of  experiments  for  the  purpose  of  perfecting  agriculture. 
Another  means,  more  economical  at  Gist,  for  diffusing  this  knowledge, 
would  be  the  association  of  all  tho  colleges  of  agriculture  in  the  United 
States,  for  the  purpose  of  contributiug  n  series  of  annual  lectures, 
which  should  be  delivered  by  the  same  professor,  for  uniformity  in  theo- 
Mwal  doctrine  and  especially  in  experimental  methods.  These  lectures 
aboalil  be  perfected  each  year  by  tie  announcement  of  new  discoveries 
In  this  branch. 

8.  Finally,  we  have  long  possessed  numerous  treatises  on  agricultural 
abemlatry,  but  unfortunately  we  have  only  one  treatise  on  agricultural 
awteoroiogy,  that  by  the  Count  de  tiasparin,  dated  1S-J4,  the  indications 
of  which  are  far  below  modern  science.  Why  this  chasm  in  a  branch 
whioli  constitutes  the  basis  of  agriculture  T  It  is  because  the  mcteoro- 
logiual  phenomena  are  much  more  complicated  than  the  chemical  phe- 
nomena, that  chemistry  could  constitute  itself  into  an  experimental 
■Deuce,  while  meteorology  remains  iu  its  infancy. 

Meteorology,  well  comprehended,  which  embraces  the  great  science 
of  die  reciprocal  influence  of  atmospheric  and  terrestrial  media  upon 
animal  and  vegetable  organization,  could  not  be  constituted  before  the 
two  base*,  physical  and  chemical,  were  established.  It  was  necessary 
flntt  to  know  the  medium  ami  the  living  being  In-fore  we  could  establish 
the  reciprocity  of  action  and  reaction  between  them.  On  the  other  baud, 
pbytka  being  the  basis  of  chemistry,  it  follows  that  agricultural  meteor- 
ology is  likewise  tho  basis  of  agricultural  chemistry.  It  is  therefore 
perfectly  natural  to  proceed  from  physical  and  chemical  phenomena, 
leas  complicated,  to  meteorological  plteuomeua,  mure  complicated. 
Meteorology  possesses  already  an  abundance  of  facts  and  accumulated 
experiments,  which  only  await  the  moment  of  their  application  and  the 
deduction  of  their  reciprocal  taws.  It  is,  therefore,  linn;  to  bring  before 
tie  public,  for  the  instruction  of  farmers*  a  treatise  on  meteorological 
agriculture,  theoretical  and  practical,  * 

1  have  no  doubt  that,  at  an  early  day,  the  Government  will  take  pride 
ia  establishing  an  experimental  field  and  a  division  of  meteorology  in 
tba  Department  of  Agriculture,  which,  by  uniting  precision  with  utility, 
wiB  make  agriculture  a  practical  science,  and  secure  each  your  the  rich- 
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est  harvests.  The  Government  cannot  better  convert  the  funds  of  the 
nation  to  the  increase  of  its  agricultural  products — the  primary  sources 
of  national  wealth.  This  fact  was  clearly  understood  by  President 
Grunt,  when,  in  his  last  message,  he  said : 

The  subjects  nf  education  and  agriculture  are  of  great  interest  to  the  success  of  our 
republican  institutions,  and  our  happiness  and  grandeur  as  a  nation.  Iu  the  interest 
of  one  a  Unreal!  has  been  established  in  the  Interior  Department — the  Bureau  of  Edu- 
cation ;  uml  in  the  interest  of  the  utber  a  separate  department — thai,  of  Agriculture.  I 
believe  (trait  genera!  good  is  to  (low  from  the  operations  of  both  of  these  bureaus,  it 
properly  (oxtered.  I  cauuot  commend  to  your  careful  consideration  too  highly  the 
reimrtH  nf  the  Commissioners  of  Education  and  of  Agriculture,  nor  nrgo  too  strongly 
such  liberal  legislation  us  to  secure  their  efficiency. 

The  following  paragraph,  which  appeared  in  tlio  "Albaoy  Cultivator 
anil  Oountry  Gentleman  "  for  December  1,  1870,  p.  750,  shows  that  the 
importance  of  carrying  out  the  project  above  stated  is  already  felt : 

Tin- praise  of  the  weather  i»  on  all  tongues,  And  justly,  for  nothing  could  be  more 
conducive  to  health  or  better  tor  business.  ■  •  '  And  here  let  me  call  the  atten- 
tion »f  Mr.  Commissioner  Capron  to  bow  much  conld  be  done  in  the  interest  of  agricul- 
ture, if  the  weather  reports,  now  gathered  by  the  Government  at  the  principal  lake 
ami  sen -coast  cities,  were  enlarged  so  as  to  embrace  reports  also  from  the  capital  of 
each  interior  State-  As  published  now,  these  reports  are  useful  only  to  the  maritime 
classes;  but  were  they  increased,  as  here  suggested,  they  might  be  collated  anil  formu- 
lated so  as  to  give  a  jitster  idea  of  the  condition  and  yield  of  crops  than  could  be  ob- 
tained in  any  other  manner.  The  time  is  at  hand  when  the  seiunritiy  corps  at  agricul- 
tural colleger,  uoiiiig  carefully  the  phenomena  of  the  weather,  will  be  able  to  publish 
weekly  or  monthly,  as  the  case  may  be,  accurate  estimates  of  harvested  and  incoming 
crops.  Then  would  it  not  bo  a  feather  in  the  cap  of  the  Department  of  Agriculture  if 
in  this  business  it  took  the  initiativof 

An  exposition  of  this  plan  having  been  read  before  the  Farmers' Club 
of  the  American  Institute  on  the  27th  of  December,  1870,  the  discussion 
following  brought  out  this  illustrative  statement  of  facts  from  Mr.  F.  D. 
Curtis : 

I  wish  to  reduce  the  ideas  in  the  paper  of  Professor  Poey  to  my  own  practical  notion 
of  things.  I  have  n  Held,  sloping  to  the  north,  which,  a  few  years  ago,  1  observed,  was 
covered  with  moss  growing  underneath  the  clover.  Older  farmers  than  I  said  the  un- 
usual circa  i  ust  a  nee  was  caused  by  the  dampness  underneath  the  clover;  others  gave  it 
as  their  opinion  that  the  laud  was  sour.  None  of  them  were  right.  I  have  reseedod 
the  lot  with  timothy  and  orchard  grass,  which  does  away  with  the  clover  theory.  A 
hundred  dollars'  worth  or  fresh  lime  has  been  spread  over  the  surface  of  the  tlekl  to 
warm  and  sweeten  the  soil,  and  last  summer  was  an  exceedingly  dry  one,  but  astU  the 
moss  exists;  thereforu  it  must  be  the  result  of  climatic  or  atmospheric  laws  which  no 
farmer  understands,  and  they  would  like  to  have  some  one  somewhere  to  study  out 
these  mysteries  and  teach  them  the  laws  of  their  growth  and  prevention. 

A  committee,  consisting  of  Messrs.  Lyman,  Whitney,  BragdQn,  Cur- 
tis, and  lieade,  ap|R>inted  to  consider  this  subject,  reported  nt  the  ses- 
sion of  the  17th  of  January,  1871,  as  follows: 

Your  committee  consider  that  the  above  suggestions  of  Professor  PoSy  are  entitled 
to  careful  consideration  by  tbu  farmers  of  this  country,  and  cspcclnllT  those  who  are 
shaping  the  policy  ami  eatablishiug  the  grades  of  our  agricultural  schools.  All  coti- 
ilder  the  anlyecl  of  sufHciunl  importance  to  recommend  that  General  Cftproo  commu- 
nicate the  plans  of  Professor  PuiSy  to  the  presidents  of  these  colleges,  and  urge  them  to 
provide  for  the  careful  study  and  accurate  noting  of  meteorological  facts  in  every  port 
of  the  republic. 

At  the  session  of  the  21st  of  March,  the  followiug  letter  from  the 
Don.  Horace  Capron,  Commissioner  of  Agriculture,  to  the  secretary  of 
the  Farmers'  Club,  was  read : 

1  beg  leave  to  acknowledge  the  receipt  of  a  report  of  a  committee  of  the  American 
Institute  Farmers'  Club  ou  a  communication  from  Professor  Andre  Poily  on  the  subject 
of  meteorology,  iu  which  this  Department  is  recommended  to  communicate  tbe  plans 

Some  such  plan  of 
the  relations  of  E 
that  by  Just  so  much  aa  our  knowledge  of  that  science  is  increased  shall  we  be  likely 
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bi  luivo  ia«inj  viTtuin  i.uil  abundant  harvests,  am]  I  therefore  lliluk  a  more  bstutided 
nvtwori;  of  obsorvullo.i  iu  tho  several  States:  than  that  carried  out  by  iln;  Secretary  of 
Wmr  fur  the  bt.-iii.-iit  of  commerce  is  dcsirablo  for  agriculture,  and  tliut  tlicau  should  bu 
subordinated  to  a  contra!  office  or  bureau,  iu  order  to  make  them  uniform  and  uiiliaa- 
ble.  I  nave  iinly  partially  succeeded  Id  impressing  this  view  upon  Congress.  I  havo 
no  control  over  tho  various  collepes  alluded  to,  and  tho  adoption  of  tins  plan  would 
invulvo  Mimi)  additional  cxgwuse  in  each  i until  utiun,  und,  I  boreturo,  1  am  unwillinj;  10 
Munme  tot'  position  ot'udviner,  although  I  am  of  tbo  decided  opinion  Ibat  tbo  pursuit 
nf  snch  inqniries  is  a  part  of  the  plan  of  improvement  in  agrieulturo  which  it  ivus  con- 
templated these  institutions  might  effect. 

INSTRUCTIONS  FOR  THE  OBSERVATION  OF  PERIODICAL  PHENOMENA. 
The  name  of  periodical  phenomena  has  been  applied,  by  Quetelct,  to 
adit-entity  of  physiological  functions  or  habits  of  plants,  animals,  and 
man.  While  the  earth  performs  its  daily  and  annual  revolutions,  a 
writ*  of  phenomena  are  unfolded  upon  its  surface  which  the  periodical 
return  of  tho  days  and  seasons  brings  regularly  back  iu  the  same  order. 
Tho  phases  of  the  existence  of  the  minutest  plant-louse  are  intimately 
bound  up  with  the  phases  of  the  existence  of  the  plant  that  nourishes 
it;  ikiid  this  plant  itself,  in  its  gradual  development,  is  the  product  of 
ill  the  anterior  modifications  of  the  soil  and  atmosphere. 

The  study  of  these  periodical  phenomena,  of  the  highest  importance 
in  agriculture,  has  engaged  the  attention  of  observers  in  all  times,  from 
tbe  Greek  philosopher,  Theophrastua,*  down  to  the  great  naturalist, 
LiiiuftiiH/  who,  more  tbtiu  a  century  ago,  first  attempted  a  series  of  ob- 
servations on  the  dowering  period  of  diflcrent  sjiecieS  of  plants.  These 
observations,  addressed  to  husband  men,  were  published  during  the 
ytars  1750-1-2,  under  the  title  ol  "  Calendar  of  Flora." 

But  this  important  study  was  almost  abandoned  for  want  of  a  regular 
system  of  investigation,  until  1839,  when  Quctelet  began,  at  the  garden 
uf  tbe  observatory  of  Brussels,  the  first  regular  series  of  observations 
on  the  period  of  flowering.}:  In  1841  these  observations  were  carried 
on  in  several  parts  uf  Belgium.  Iu  lS4J-'43  they  were  Unproved  and 
(■Mended  toother  nations.  In  1S42  Quctelet  published  His  "  lustruc- 
liuus$  for  the  Study  of  Periodical  Phenomena,"  hotb  iu  plants  and  aui- 
nialu;  while  Schwann!!  added  his  own  "  Instructions  Applied  to  Man." 
Qwtelet's  "  Instruct  ions"  were  translated  into  English  in  lc54J,  and  re- 
Tiwd  aud  enlarged  by  a  committee  appointed  by  the  British  Associa- 
tion for  the  Advancement  of  Science;  j|  (hey  were  also  translated  into 
German  by  Ch.  Hitter  and  Mohliuaim,  and  recommended  to  observers 
io  Germany . 

Filially,  in  the  International  Congress  of  Statistics,  held  at  Vienna,  in 
'857,  it  was  resolved  to  form  a  general  outline  for  the  observation  of 
periodical  phenomena  at  large,  and  submit  it  to  the  next  Congress  at 
Loudon.  Quctelet,  director  of  the  observatory  at  Brussels,  und  Karl 
rritoch,  assist  a  tit  at  the  observatory  of  Vienna,  were  instructed  to  draw 
up  the  outline.  The  "  Instructions,"  written  and  published  iu  1S0D,  by 
Fritsch,"  were  submitted  to  the  Congress  held  at  Loudon  from  the  loth 
to  die  21st  of  July,  US6U 

*  Libra*  \"I,  d«  cansis  pliuitarnm,  ronjnnctii  opera  D.  II.  F.  Liukii,  r-xeerptn  solus  n- 
rlWMe cunatiiH  eat  J.  C.  Schneider.  Lipsue,  IrtR  J  vol.,  -vo. 

'  AmcEuitutes  Academies,  hmi  diHscrttil  iuiic-H  vnri:e  ulivsicT,  tiieilieii-,  botanica?,  Ludg. 
tUttt.  lii-l-ia.  10  vol.  Hvu,  Td.   Kvlaiiga',  17ijiVUU. 
!  Uemuiresdc  L'Acidfiuiu  den  Si-ii-uectf  de  lira  si- lies.  IHil,  vol.  sir,  pp.  3-ii.  19-2=. 

*  Bullet  iu  de  I'Aciulfiuit;  ties  Si  ieuee-  dc  lirusclles,  IE4:>,  vol.  ix.  p]>.  iw-UJ. 

1  Unlletiu  de  I'Academie  d.'s  Sciesicet,  de  U: nxeHes,   ltvld  vol.  !.■;.  'jd  part,  p.  120. 
1  Report  uf  tbo  British  Associat iou,  lr4i,  pp.  adl-SJG. 
r  "Sitzun^lwrichte  der  Wiener  Akadeade  dor  Wisscnschaften,  1cj9,  vol.  xxivii,  pp 
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The  first  regular  series  of  these  'observations  made  in  this  country 
were  prepared  by  T.  Roineyn  Beck  and  Professor  Joseph  Henry,  and 
published  at  the  early  date  of  18Z16.*  It  is  to  be  regretted  that,  in  the 
"Results  of  the  Meteorological  Observations  made  froui  182C  to  1850," 
and  published  by  the  University  of  New  York,  under  theearo  of  Frank- 
lin B.  Hough,  all  that  valuable  information  upon  periodical  phenomena 
should  have  been  omitted  entirely. 

In  18G2  Professor  Joseph  Ileuryt  issued,  through  the  Smithsonian 
Institution,  a  circular  addressed  to  observers,  for  the  purpose  of  obtain- 
ing.all  possible  in  formation  upon  these  phenomena,  both  in  plants  and 
animals.  Uufortunntely,  the  great  importance  of  this  study  was  not 
comprehended,  and  the  design  of  Professor  Henry  failed  for  want  of  as- 
sistance. 

To  ascertain  the  laws  of  dependence  and  relation  which  exist  between 
these  periodical  phenomena,  in  connection  with  the  state  of  the  atmo- 
sphere and  conditions  of  the  soil,  it  is  first  necessary  to  study  them  si- 
multaneously, by  the  aid  of  observations  made  at  a  great  number  of  sta- 
tions. A  single  plant,  carefully  watched,  is  capable  of  yielding  inform- 
ation of  the  greatest  interest.  Synchronic  lines,  or  lines  of  equal  phe- 
nomena, might  be  traced  on  the  surface  of  the  United  States,  to  indi- 
cate the  foliation,  the  (lowering,  and  the  ripening  of  the  fruit  of  the 
principal  plants.  A  line  might  be  conceived  on  this  surface  upon  which 
the  flowering  of  our  principal  productions  takes  place  at  the  same  date; 
and  also  lines  on  which  the  (lowering  is  earlier,  or  later,  by  ten,  twenty, 
or  thirty  days.  Will  these  lines,  then,  be  equi-distantf  Will  they  bear 
analogies  to  the  isothermal  lines,  or  lines  of  equal  heatl  What  depend- 
ence will  exist  between  tlicuii  Ilow  will  it  be  with  the  isanthetie  lines, 
or  lines  of  simultaneous  flowering!  Will  the  latter  be  parallel  to  those 
relating  to  foliation,  or  to  other  clearly  marked  phases  in  the  develop- 
ment of  the  individual  f  We  may  presume,  for  example,  that,  while  a 
plant  is  beginning  to  bloom  in  a  peculiar  locality,  and  at  a  certain  date, 
there  also  exist  other  places,  to  the  northward,  where  the  same  species 
is  just  putting  forth  the  leaves.  lias  the  line,  then,  which  passes  through 
these  places,  any  relation  to  the  lines  of  simultaneous  flowering  which 
answer  to  the  same  date  t  It  may  also  be  asked  whether  the  ph 
which  have  the  foliation  on  the  same  day  will  likewise  have  the  same 
date  of  flowering  and  fructification.  Thus  we  may  see  bow,  by  confin- 
ing our  observations  even  to  the  simplest  data,  many  important  deduc- 
tions might  be  drawn  from  a  system  of  simultaneous  observations  con- 
ducted on  an  extended  scale. 

The  periodical  phenomena  are  divided  into  three  great  classes,  the 
first  two  coin  prebend  in  g  plants  and  animals,  aud  the  other  concerning 
man  living  in  a  social  state;  for  society  itself,  with  all  its  tendencies  to 
withdraw  from  natural  laws,  has  not  been  able  to  escape  from  this 
periodicity  of  the  reappearance,  more  or  less  regular,  of  the  same  phe- 
nomena. 

Wo  shall  here  take  into  consideration  only  those  periodical  phe- 
uomenn  appertaining  to  plants,  Which  arc  as  follows :  1st,  the  foliation, 
or  first  appearance  of  the  leaves ;  'Jd,  the  flowering,  or  first  appearance 
of  the  flowers ;  3d,  the  fructification  or  ripening  of  the  fruit:  and,  4th. 
the  defoliation,  or  fail  of  the  leaves.  These  refer  only  to  the  annual 
revolution  of  the  earth ;  hut  for  the  diurnal  revolution,  the  hoar  and 

•  Annual  Report  of  thoRogentsof  tbo  University  of  the  State  of  Now  York,  Albany, 
t  Smithsonian  Miscellaneous  Collections,  Washington,  186B,  vol.  1,  pp.  63-70. 
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da;  when  the  Sower  opens  and  closes  should  be  marked,  at  the  spring 
uul  auiuimi  equinoxes,  and  tin-  summer  solstice. 

Obaervaf  ion*  relative  to  the  vegetable  kingdom  may  bo  taken  from 
two  usiiects,  t lie*  diai-iiul  and  tlte  annual  periods.  The  iirst  is  the  return 
of  tie  hour  at  which  certain  flowers  open,  and  these  hours  are  fixed, 
being  always  similar  in  like  specie*;  the  second,  or  annual  period,  ia 
that  which  is  comprised  between  the  two  suecessive  returns  of  the 
leaves,  (lowers,  and  fruits.  The  application  which  may  be  derived  from 
acquaintance  with  these  phenomena  is  of  the  highest  importance,  not 
only  in  agriculture,  hut  also  in  meteorology  and  botanical  geography. 

hi  pursuing  the  observations,  the  principal  object  should  he  to  make 
tbcm  comparable,  so  that  those  of  one  country  may  be  contrasted  with 
thmteof  another.  The  chief  point  consists,  then,  in  the  choice  of  spe- 
cie* nal  the  identity  of  comparative  condition,  and  not  in  the  number 
Rbjected  to  examination.  For  attaining  this  object  the  following  in- 
stniLtiuutt  have  been  drawn  up  by  Quetelet : 

L  Oiuerrutinns  far  the  annual  period. — In  these  iuvesti  gat  ions  annual 
pbnU  must  be  discarded,  for  they  often  come  up  at  various  periods, 
■ouunliug  to  the  time  when  they  were  sown;  therefore  the  indications 
ftwiwlted  by  them  would  not  be  com  parable.*  The  same  advice  would 
llw  apply  to  biennials,  because  they  come  up  slowly  and  at  different 
turn*  hi  autumn  or  spring.  The  only  exceptions  admitted  are,  of  the 
autumn  cerculia,  rye,  wheat,  and  winter  barley,  which  are  sown  about 
tie  wine  time,  and  the  phenomena  of  whose  vegetation  and  flowering 
Jfarm  a  very  important  part  in  annual  observations,  because  they  relate 
to|i!mits  so  extensively  cultivated.  The  period  of  then;  beiug  sown  and 
till  of  the  appearance  of  the  ear  should  be  noted. 

Plants  for  examination  should  be  woody,  or  perennial ;  the  first  are 
etprcially  imiiortaut,  because  they  are  more  subjected  to  the  double 
(Wall  nation  of  at  mosphericaud  terrestrial  modifications;  and  also  because 
they  are  better  adapted  than  perennials  tor  observations  on  foliation. 

It  is  iaipoitnnt  that  plants  for  daily  observation  should  have  been 
plsuited  at  least  a  year ;  for  vegetables  transplanted  in  spring  present 
too  ouch  uncertainty  in  their  periods  of  foliation  and  dowering,  these 
periods  being  subordinate  to  the  formation  of  the  roots.  In  selecting 
plants,  those  which  llower  through  the  entire  year  should  be  avoided, 
because  they  have  no  determined  periods,  such  as  t  lie  dandelion,  chick- 
weed,  and  common  groundsel.  All  those  plants  which  yield  varieties 
by  cultivation  should  be  avoided,  us  the  rose  and  Tulipa  Gcsneriana, 
•ill  the  iiear,  cherry,  and  large  leaved  lime-trees.  Experience  shows 
tint  among  varieties  produced  troni  seedbeds,  some  flower  fifteen  days 
before  others.  To  arrive  at  the  comparative  value  of  the  flowering  of 
time  plants,  it  would  be  necessary  to  observe  everywhere  the  same 
variety,  and  this  is  often  impossible.  Such  plants  as  are  of  nearly 
allied  species  and  difficult  to  distinguish  should  also  be  avoided.  With- 
out attention  to  this,  observers  might  be  employing  different  species, 
■uicb  would  destroy  the  comparative  mine  of  their  operations.  Finally, 
ill  tluwers  should  be  discarded  whose  activation  does  not  permit  an 
accurate  noting  of  the  exact  moment  of  expansion;  such  are  the  Caly- 
OMfiks,  HUfcbrum,  Atptihy'xt,  &c. 

Tie  periods  at  which  rye,  barley,  and  winter  wheat  come  into  ear 
iboukl  be  carefully  noted,  tins  point  being  of  great,  importance  in  agri- 
culture.   In  the  district  of  Tourney,  a  fa;  user's  axiom  is  that  -'April  is 

*1I.  BiTKuraa,  |ir<<mli-ni  of  tbt*  I lortieult urstl  Society  of  I'treclit.  hus,  however,  truly 
RUirktxl  tbat  anuuula  might  lie  uwluliy  i-ni|<ii>yixl,  iiniviii«il  jiri-cuutioua  oe  takeu  to 
*»  in  ever?  eaae  Uw  tame  aecUa,  an  J  10  bow  lliuui  o  u  t  ho  aamu  dnys. 
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never  seen  to  go  without  corn  in  the  ear."  It  is  curious  to  determine 
at  what  period  these  cerealia  put  forth  the  ear  in  the  various  parts  of 
the  United  States,  compared  with  Belgium  and  other  parts  of  Eurojie. 

Two  methods  of  observation  may  be  employed,  namely,  with  plants 
wild  or  cultivated :  the  former  is  uncertain,  and  presents  scant  facilities, 
as  the  observer  would  have  to  traverse  large  tracts  and  different  regions, 
and  never  be  sure  of  observing  the  same  plant  the  second  time.  It  is 
essential  that  the  daily  observations  of  plants  Used  upon  for  comparison 
should  be  made  on  individuals  planted  in  an  airy  garden  :  they  sbor-ld 
neither  be  sheltered  nor  exposed  to  a  south  wall.  Trees  should  be 
selected  in  open  fields,  because  woods  always  afford  unequal  shelter. 

Indications,  of  periods  for  foliation  should  be  made  when  the  leaf-buds 
first  burst;  and,  for  flowering,  when  the  anthers  are  visible;  the  same 
will  apply  to  the  Compoxitce.  The  foliatiou  period  presents  difficulties, 
especially  in  spring,  and  therefore  I  propose  to  select  that  moment 
when,  in  advance  of  vernation,  the  upper  face  of  the  outer  leaves  be- 
comes exposed  to  the  action  of  the  atmosphere  and  commences  its  vital 
functions.  Fructification  should  be  noted  at  the  time  of  the  dehiscence 
of  the  pericarp  in  dehiscent  fruits,  which  form  the  largest  number:  in 
the  indehisceut  fruits  it  should  be  noted  when  they  have  arrived  at 
maturity.  Lastly,  the  defoliation  should  be  noted  when  the  most  of 
the  leaves  have  fallen,  it  being  fully  understood  that  what  relates  to 
leaves  can  only  apply  to  woody  plants,  excluding  the  overgreens,  whose 
defoliation  is  successive. 

To  the  above  observations  should  be  added  the  modifications  which 
occur  in  odors,  and  colors  of  flowers,  leaves,  &c. ;  also  the  daily  indica- 
tions of  mean  temperatures,  or,  still  better,  the  maximum  and  minimum, 

2.  Obxervatvms  for  the  diurnal  period. — Independently  of  the  annota- 
tions of  each  day,  which  form  the  calendar  of  .Flora,  there  should  be  regis- 
tered in  each  locality  the  hour  at  which  certain  plants  expand  and  close, 
when  they  perform  these  functions  at  a  determinate  time.  The  daily 
registration  of  these  results  being  too  tedious,  it  is  proposed  to  limit 
them  to  the  equinoxes  and  summer  solstice.* 

Quetelet,  endeavoring  to  apply  the  calculation  of  probability  to  peri- 
odical phenomena,  makes  the  following  remarks  :  Natural  Sciences  have 
been  until  the  present  time  less  amenable  to  mathematical  theories  than 
physical  sciences,  notwithstanding  they  offer  many  favorable  openings 
for  calculable  combinations,  and  especially  the  calculations  of  proba- 
bility. A  striking  example  exists  in  relation  to  periodical  phenomena, 
which  may  be  expressed  largely  by  dates,  and  translated  into  numbers. 

The  causes  which  it  is  essentia)  to  comprehend  are  those  having  an 
influence  upon  the  progressive  development  of  plants.  We  may  here 
limit  our  consideration  to  the  predominant  causes,  as  they  occur  in 
physical  phenomena-,  and  return  subsequently  to  secondary  causes.  1 
shall  arrange  in  four  principal  classes  those  causes  which  may  influence 
the  flowering  of  a  plant.  1st.  The  geographical  causes;  such- as  lati- 
tude, longitude,  and  altitude.  2d.  The  local  causes ;  such  as  the  nature 
of  the  soil,  the  exposure,  and  the  quantity  of  light.  3d.  The  individual 
causes ;  such  as  the  age  and  vigor  of  the  plant.  4th.  The  meteorologi- 
cal causes ;  such  as  the  temperature,  the  nature  of  the  winds,  the  damp- 
ness of  the  air,  the  quantity  of  rain,  the  state  of  the  sky,  &c. 

It  would  be  very  difficult  to  study  all  these  causes  simultaneously,  . 
and  to  comprehend  the  influence,  appertaining  to  each ;  the  surest  means 
would  be  to  proceed  from  the  simple  to  tue  composite.    To  eliminate  the 

*  Bulletin  de  1'AcadtaUe  dea  Sciences  de  BmxellM,  1842.    Vol.  ix.  pp.  65-95. 
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causes  wbicli  belong  to  tlio  first  tliree  categories,  we  should  always  ol>- 
serve  identical  plants,  in  tbe  same  localities, ji rut  with  similar  soil,  age, 
&c;  tbe differences  existing  in  tlie  periods  of  flowering,  vrhyn  we  have 
exhausted  all  other  equal  circumstances,  may  be  attributed  to  meteoro- 
logical causes.  Supposing  that  it  is  tbe  same  observer  who  follows  the 
development  of  tbe  plants,  and  takes  care  to  register  their  natural 
egmebs,  numerous  observers  would  see  without  doubt  in  different  ways, 
one  haviug  a  propensity  to  mark  tbe  epoch  of  flowering  mow  slowly 
than  another.  This di fie rence,  which  may  be  named  "the  personal  equa- 
tion of  the  oliserver,"  will  be  a  new  cause  of  error,  of  which  it  is  neces- 
sary to  take  account 

I  assume,  therefore,  that  all  the  precautions  have  been  taken  to  render 
us  equal  as  possible  all  the  causes  in  general,  other  than  meteorological, 
winch  may  make  a  difference  in  the  phenomena  of  vegetation.  These 
conditions  are  not  very  difficult  to  fulfill  if  we  observe  the  same  plants, 
in  identical  exposures  and  localities,  during  many  conseeative  years,  in 
order  to  eliminate  by  repeated  observations  (be  results  of  casual  causes; 
we  should  also  take  care  to  register  tbe  meteorological  state  of  tbe  air| 
which  action  is  to  be  determined. 

Supposing  that  we  have  registered  carefully  each  year  the  flowering 
periods  of  common  and  unmistakable  plants,  such  as  the  lilac,  (Syringa 
ntgaru,)  alter  a  series  of  years  we  may  take  the  average  of  the  dates 
we  have  preserved,  and  this  average  will  give  the  (lowering  epoch  of 
tbe  plant.  This  epoch  is  not,  however,  so  well  fixed  that  if  may  not  be 
aflectetl  by  ulterior  observations,  and  we  may,  therefore,  for  tae  present 
wsign  a  probable  error.  We  may  also  determine  the  probable  digression 
of  mi  ulterior  observation  of  the  date,  tor  example,  at  which  the  lilac 
will  (lower  in  tbe  following  year. 

Tbe  table  which  Queteiet  gives'  throws  more  light  on  the  subject. 
ffe  tunl  there  the  dates  at  which  have  blossomed  lor  fifteen  years  tbe 
most  common  of  plants,  viz:  the  lilac,  the  syvinga,  and  the/aitr  ebinier, 
Mil  also  the  average  dates  of  the  digressions  observed  each  year. 

The  celebrated  botanist,  Martins,  remarks  that  the  movements  of  the 
sip,  studied  by  the  aid  of  periodical  phenomena,  ami  placed  in  connec- 
tion with  the  meteorological  derangements,  throw  a  new  ligdt  upon  the 
history  of  cells  and  vessels ;  the  chemical  signification  of  the  external 
dtrpiopment  we  find  more  clear;  the  history  of  vegetable  chemistry 
consolidates  the  principles  of  agronomy. 

The  average  date  of  (lowering  may  be  fixed  at  tbe  1st  of  May  for  tbe 
lilac,  the  25th  of  tbe  same  month  for  (he  syringu,  and  (he  L'd  of  June 
for  the  fattx  clieukr.  We  see  further  (hut  the  probable  error  of  these 
dates  is  nearly  the  same,  and  dors  not  extend  beyond  a  day  ami  a  half. 
The  imbablc error  is  naturally  greater  for  an  isolated  observation  ;  it  is 
of  live  or  si\  days;  that  is  to  say.  that,  for  ihvfiuu-tlw.ihr,  for  example, 
« is  an  equal  chance  that  tin-  (lowering  will  take  place  the  I'd  of  .line, 
aciltliiii  the  delay  or  advance  will  nol  exceed  live  or  six  days.  Although 
the  three  plants  indicated  bloom  at  dill'eteiit  epochs,  we  see  consequently 
that  tbev  have  nearly  tbe  same  delay  and  the  same  advance  for  each 
year. 

ACi;oy  ov  feost  urox  i*last.s. 
Tkmry  of  front. — From  e  scries  of  ex]ieriineuts  on  I  lie  ••  Heat  of  An- 
imals ami  Vegetables."  made  in  17Ui!,  .loan  Hunter  divw  the  following 
foni'lusious:  '-That  plants,  wiien  in  a  state  of  actual  vegeiatiou.  or  even 
b)  stieli  a  state  «s  to  be  capable  of  vegetating  under  certain  circumstances.! 
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nrast  be  deprived  of  their  principle  of  vegetation  before  they  can  be 
frozen."  Again  he  Rays:  "But  the  question  is  this:  Is  every  tree  dead 
that  is  frozen  f  J  can  only  say,  that  in  nil  the  experiments  I  ever  made 
opon  trees  and  shrubs,  whether  in  the  growing  or  active  state,  or  in  the 
passive,  that  whole  or  part  which  was  frozen  was  dead  when  thawed."  * 

Notwithstanding  that  great  authority,  it  is  well  known  to  practical 
horticulturists  that  the  pernicious  consequences  of  severe  cold  on  grow- 
ing plants  may  to  some  extent  be  obviated  by  careful  and  gradual  thaw- 
ing; in  such  cases  the  freezing  fs  incomplete,  and  docs  not  involve  all 
of  the  structures  of  the  plant. 

natty  t  thought  at  first  tlmt  frost  acts  mechanically  upon  the  tissues 
of  plants,  by  expanding  the  fluids  they  contain,  and  thus  bursting  the 
cells  or  vessels  in  which  they  ore  inclosed.  References  might  be  multi- 
plied to  show  how  universal  this  opinion  baa  been,  and  still  is,  among 
Bome  of  the  best  physiologists.  Although  most  of  them  reject  the  idea 
of  Hunter,  they  appear  to  be  of  the  opinion  that  alter  complete  conge- 
lation the  plant  necessarily  dies. 

H.  It.  Gmppert  J  was  the  first  to  prove,  in  1S20,  that  the  changes  which 
plants  undergo,  when  they  are  killed  by  cold,  do  not  consist  of  tbe  burst- 
ing of  their  cells  or  vessels,  bnt  solely  of  mi  extinction  of  their  vitality, 
which  is  followed  by  alterations  in  the  chemical  composition  of  their 
juices.  In  the  winter  of  the  same  year  Charles  Morrcn  made  some  ex- 
periments on  the  action  of  cold  and  frost  upon  plants,  and  arrived  at  the 
same  conclusions  deduced  by  Greppert,  although  bis  theory  differs  in 
some  respects  from  thnt  of  the  latter  author.  The  following  are  bis 
deductions,  from  a  more  recent  publication^ 

1.  That  no  organ  whatever  is  torn  by  the  action  of  frost,  except  in 
very  rare  cases,  when  the  vesicles  of  cellular  tissue  give  way  to  the  ac- 
tion caused  by  the  expansion  of  the  liquid. 

2.  That  the  organs  contained  in  the  cellules,  or  the  vesicles,  undergo 
no  alteration,  unless  perhaps  in  the  case  of  the  ferula,  which  in  some 
circumstances  is  converted  into  sugar,  no  doubt  in  conscqnenco  of  the 
action  of  some  acid  formed  by  the  decomposition  of  the  organic  parts. 

3.  That  the  bif'orines  do  not  cease  the  ejaculation  of  their  raphides 
niter  freezing,  and  therefore  it  is  probable  that  this  movement  is  not  due 
to  a  vital  contractibility. 

4.  That  the  action  of  frost  operates  separately  upon  eacl)> individual 
elementary  organ,  so  that  a  frozen  plant  contains  as  many  icicles  as  there 
are  cavities  containing  fluid,  the  dilatation  thus  produced  not  being  suf- 
ficient to  burst  the  sides  of  the  cavities. 

5.  That  such  dilatation  is  principally  owing  to  the  separation  of  the 
air  contained  in  the  water. 

0.  That  it  is  to  bo  supposed  that  since  the  sap,  the  latex,  the  liquid  of 
the  cells,  and  all  the  fluids  which  are  found  in  plants  are  not  composed 
of  pure  wafer,  vegetation  by  this  condition  resists  freezing,  within  eer* 
tain  limits;  as  the  experiments  of  Blagden  have  proven,  the  matters 
which  taint  the  purity  of  the  water  allow  the  liquid  to  attain  a  degree 
of  cold,  while  in  their  absence  it  would  bo  frozen. 

7.  That  the  disengagement  of  air  from  water,  daring  the  act  of  con- 

•  Philosophical  Trail  unctions,  1775,  vol.  lsv,  pp.  446-458,  1778;  voL  Isviii,  pp.  7-10. 

t TraitS  el<5iiieiitiiiiT<le  I'liytjitinu.     Pari*,  WXi,  vul.  i,  p.  SSB). 

tOkoiiB  Iris.  Brcslan,  1*W,  ii.  197,  briefly  aim!  racted :  trans,  in  Ettlnhnrgh  Jour- 
nal ill'  Natural  and  Geoliif{iciil  Science,  1*11,  p.  IdO.  UbIhji  Wiiroiem twlckelun.fr  in 
der  IbIhuiiIm)  Pflnnzun.     Brualnn,  1*10.     Vfmx,  1*W. 

$  Bij ilra pen  tot  Au  natniirkundige  Wet*  imcl)  unpen,  1830,  vol.  v,  pp.  55-77;  Bulletin 
de  1'Acadeniio  des  Science  de  Bi  uselles,  1838,  vol.  v,  pp.  93-111. 
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Station,  is  the  most  injurious  of  all  tbo  phenomena  attendant  upon 
«zing,  introducing  gaseous  matter  into  organs  not  intended  to  elabo- 
rate it,  ami  bringing  about  the  first  stages  of  decomposition  in  tbe  sap 
and  its  precipitates,  so  that  with  n  thaw  commences  a  new  chemical 
action  destructive  to  vegetable  life. 

8.  That  the  expansion  of  the  cells  and  aquiferous  organs  drives  si  great 
quantity  of  water  into  the  nir  celts  and  air  vessels,  so  that  the  apparatus 
intended  to  convey  liquid  only  contains  water  and  air,  while  that 
which  is  naturally  a  vehicle  for  air  conveys  water.  Such  an  inversion 
<  of  the  functions  must  necessarily  lie  destructive  to  vegetable  life,  even 
if  death  were  not  produced  in  frozen  plants  by  the  decomposition  of  their 
Juices,  the  loss  of  their  excitability,  and  the  chemical  disturbance  of  all 
their  contents. 

After  some  experiments  made  during  the  winter  of  I350-'51,  Professor 
John  Le  Oonte  reached  the  conclusion  that  1  lie  sap  of  trees  and  shrubs 
which  are  uninjured  by  extreme  cold  do&  became  frazM  without  the 
■lightest  damage  to  them ;  the  reverse  opinion  being  generally  prevalent 
among  tbe  most  eminent  physiologists.     Subjoined  are  his  conclusions: 

1.  That  the  sup  of  certain  plants  can  lie  readily  frozen  by  tbo  appli- 
cation  of  a  comparatively  moderate  degree  of  cold. 

2.  That  the  congelation  of  the  juices  of  vegetables  docs  not,  as  many 
physiologists  imagine,  necessarily  and  inevitably  result  in  tbe  death  of 
the  whole  plant,  or  of  the  part  in  which  it  takes  place;  but  that,  oil  the 
contrary,  frequently  no  injurious  consequences  follow, 

Professor  Le  Conte  also  thinks  (hat  •'  the  hypothesis  of  the  laceration 
of  the  vegetable  tissues  is  totally  untenable,  for  it  seldom,  if  ever,  takes 
place,  even  when  the  most  succulent  plants  are  frozen  and  kilted  by  cold. 
During  the  process  of  congelation  each  cell  of  I  lie  tissue  becomes  Indi- 
vidually larger  by  the  increase  of  volume  which  attends  the  solidifica- 
tion of  the  contained  fluid;  but  there  is  no  bursting,  because  the  mem- 
brane is  extensible,  and  when  thawed  it  recovers  its  lirst  state  by  its 
elasticity.  Although  in  some  instances  Professor  John  Liudlcy  has 
found  the  tissue  of  the  succulent  pans  of  plants  lacerated,  as  if  by  the 
dilatation  of  the  fluid  they  had  contained,  yet  (his  result  was  by  no 
mean  an  invariable  concomitant  of  freezing,  and  it  is  not  essentially 
eotiliected  with  the  destruction  of  vegetable  life."* 

Ang.  I'vr  lie  Cuiidolle  explains  bow  plants  endure  the  action  of  ex- 
cessive cold,  by  the  following  facts,  which  may  prevent  their  juices  from 
freezing:  I.  A  certain  amount  of  proper  heat,  generated  by  physiologi- 
cal actions.  2.  The  viscosity  of  tin-  juices  lowering  the  freezing  point. 
1  The  distribution  of  the  sup  Ibrough  minute  vesicles  and  capillary 
reseda  depressing  tbe  point  of  congelation  still  further.  4.  The  warmth 
of  the  ground  from  which  the  sap  is  pumped  up.  5.  The  low  conduct- 
ing power  of  consecutive  layers  of  bail;,  with  entangled  air  included  in 
their  meshes,  and  of  tbe  wood  itself,  where  tbe  power  is  less  trausversely 
thiD  longitudinally,  f 

Professor  Lindley  concludes  that  the  lain!  effect  of  frost  upon  plants 
i*a  more  complicated  action  than  has  been  supposed,  of  which  the  fol- 
lowing are  the  more  import. int  phenomena :  I.  A  distention  of  the  cel- 
lular succulent  putts,  often  attended  by  laceration,  and  always  by  a 
destruction  of  their  excitability.  ii.  An  expulsion  of  air  from  the  asrifer- 
ona passages  and  cells.  ;f.  An  introduction  of  air,  either  expelled  from 
the  air  passages  or  discharged  from  the  water  during  the  act  of  freezing, 
into  parts  intended  exclusively  to  contain  fluid.     4.  A  chemical  detour- 
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iwaition  of  tho  tissue  and  its  contents,  especially  the  chlorophyl.  5.  1 
destruction  of  the  vitality  of  tlie  latex,  and  a  stoppage  of  the  action  o 
its  vessels.  C.  An  obstruction  of  the  interior  of  the  tabes  of  paren 
chyma,  or  woody  fiber,  by  the  distention  of  their  sides.  In  anothe 
place  Professor  Liudtcy  says: 

It  has  been  suggested  that  tho  fluids  contained  in  different  species  of  plant 
may  themselves  act  differently  in  the  presence  of  cold,  just  aa  tho  oil  of  tarpon  tin 
riMjuirisi  a  tern pe nittiro  of  14°  to  freeze,  while  oil  of  Wrgaiuot  freezes  at  2:1°  and  oliv 
oil  at  36°.  This  may  be  tun:  ton  limilctl  extent,  but  it,  docs  not  explain  tho  phenomena 
Tho  plants  perishes  from  frost,  tor  instance,  whilo  another,  identical  with  (tin  nature 
lives  wiili  impunity  within  two  yards  of  it,  bntb  having  been  exposed  to  the  sum 
temperature.  Tho  fluids  of  the  twn  will  be  chemically  tho  same,  and  yot  tho  result 
are  opposite;  except  it,  would  bo  in  proportion  to  Ibo  quantity  of  water  they  contain 
but  nit  aa  to  the  iiuaJitj  of  their  tin  ids.  that  they  have  tbo  power  of  resisting  cold 
rt. mm  idants  are  ill™  killed  bv  cold  although  their  cells  are  perfectly  empty,  in  whiei 
jxpansive  force  of  frozen  fluid  could  have  uotbing  t 


...,_,  b,  conclusion,  which  ia,  that  tbo  power  of  resist 

iuh  front  is  the  coiiseijneiice  at  tpetifla  rttalitg,  and  of  nothing  else.-   It  way  be  aakoc' 
what  is  this  specilic  vitality!    To  that  we  havo  no  reply  to  give,  except  that  wo  d 

As  stated  heretofore,  Gceppert  bad  already  advanced  tho  idea  of  tb> 
extinction  of  vitality  in  plants,  followed  by  some  chemical  decomposi 
tion  of  their  juices,  by  the  action  of  frost  upon  them.  At  the  sam 
time  M Mitch  had  shown  the  pernicious  inllucnce  of  air  in  tbe  cells  o 
their  tissues  as  being  the  probable  cause  of  that  decomposition.  Baset 
upon  these  two  conclusions,  and  on  his  own  experiments,  Hoffman  ha 
given  the  most  satisfactory  explanation  concerning  the  action  of  tros 
upon  plants,  as  shown  in  the  following  investigations  of  that  conscieo 
ti'ous  observer: 

During  the  winter  of  1855,  when  the  thermometer  descended  as  Iot 
;ts  27°. 7  C,  Herman  Hoffmann  made  numerous  observations  upon  thi 
influence  of  frost  on  vegetation.  The  most  frequent  frost  did  uot  note 
bly  change  the  aspect  of  the  plants  which  it  reached ;  they  grew  stiff 
cued,  often  almost  brittle;  frequently  they  contracted  some  little,  bn 
their  color  sustained  no  important  alteration.  It  made  little  different 
with  the  tenderer  plants  whether  the  frost  was  12°  or  2-1°  below  ten 
for  half  an  hour,  or  for  twenty-four  hours  or  more,  providing  it  was  no1 
interrupted  an  instant  by  an  elevation  above  zero,  and  that  it  penc 
tented  into  all  their  organic  substances.  In  other  rare  cases  the  Iros 
considerably  changed  the  aspect  of  the  plants,  which  result  we  may  no 
foresee  by  the  consistence  of  their  leaves,  their  native  country,  thei: 
age,  &c.  The  epidermis  was  detached  in  plates  from  the  green  paren 
chyma  of  the  leaves  without  tearing,  and  presented  the  appearance  o 
blisters  raised  on  the  skin  by  a  bum,  appearing  to  be  filled  ouly  witl 
air.  The  action  of  frost,  often  changes  the  normal  position  of  the  organs 
Hoffman  saw  the  scented  tulip  beut  and  straightened  more  than  tei 
consecutive  times,  according  as  tho  temperature  fell  below  or  rose  uboYi 
zero. 

All  plants  do  not  .support  the  alternations  of  freezing  and  thawing 
a  very  great  number  are  killed  by  the  thaw,  and  uot,  as  ortlinarib 
thought  by  the  frost;  such  are  the  tropical  plants.  The  delicacy  of  I 
plant,  and  the  quantity  of  juices  which  it  contains  do  not  furnish  anj 
sure  Judication  of  its  sensibility  to  the  frost.    The  delicate  crocus,  fa 

*  Transactions  of  tho  Horticultural  Society,  London,  new  scries,  vol.  p.  308,  ab 
•trusted  by  Professor  A.  Gray  in  tbo  American  .Journal  of  Sciences,  leUO,  vol.  assist 
pp.  1H--J3.  The  Theory  of  Horticulture,  New  York,  lc&9,  p.  85,  Tho  Mu^azina  o 
Horticulture,  1655,  voL  isi,  pp.  3U1-394. 
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example,  perhaps  freezes  to  the  point  of  being  filled  with  crystals  of 
ice  entirely  -without  injury.  The  reverse  is  observed  with  some  plants 
apparently  very  strong,  like  the  acacias  of  New  ITolkmd,  which  are 
very  susceptible  to  tho  frost.  In  the  other  plants  the  quantity  of  water 
contained  in  their  cells  may  serve  as  an  indication.  The  wood  of  the 
some  species  of  tree  admits  also  of  different  conditions  in  spring,  ac- 
cording to  the  state  of  the  juices  which  it  contains.  The  almond  tree, 
situated  in  a  sheltered  position,  and  exposed  to  the  sun,  frequently  per- 
ishes, while  that  planted  npou  the  slope  of  a  hill  escapes  from  tho  frost. 
Sheltered  positions,  which  are  in  summer  and  autumn  favorable  to  the 
development  of  fruit,  are  disadvantageous  in  spring,  on  account  of  tho 
acceleration  which  they  often  impose  upon  vegetation.  At  the  close  of 
the  winter  of  1854-'53?  thousands  of  almond  and  peach  trees  perished 
by  the  frost  iu  the  neighborhood  of  Frankfort,  and  those  in  tho  enclos- 
ures sheltered  from  the  north,  and  uncovered  toward  the  south,  suf- 
fered the  most.    The  same  fact  was  observed  at  Giessen. 

Hoffmann  says  there  does  not  exist  any  general  rule  by  which  to  fix 
in  advance  tho  point  to  which  a  plant,  or  an  organ,  will  resist  the  frost. 
We  have  for  guidance  in  this  regard  only  isolated  observations.  We 
cannot  explain  why  plants,  or  parts  of  plants,  sometimes  delicate,  and 
sometimes  solid,  do  not  sutler  from  the  frost.  Bat  Hoffmann  believes 
that  he  has  proved  why  certain  plants  do  suffer.    I  give  his  theory. 

If  we  expose  the  leaves  of  rosemary,  camellia,  &c,  to  a  cold  of  from 
WP  to  2(P  C.  below  zero,  we  do  not  remark  any  alteration  at  the  end  of 
several  days;  but  if  tho  sun  touches  the  leaves  in  such  a  manner  that 
their  temperature  is  elevated  for  one-  moment  above  zero,  so  as  to  cause 
thawing,  they  undergo  tbo  most  considerable  alterations ;  tho  plants 
ude  with  all  the  syniptous  of  being  entirely  withered,  and  tho  leaves 
appear  dry  in  u  temperature  of  50°  to  03°  C.  above  zero.  The  same 
phenomenon  is  produced  when  wo  place  the  frosted  leaves  in  an  enclos- 
ure without  the  sun,  and  where  tho  temperature  is  only  six-tenths  of  a 
degree  above  zero;  thus  the  rapid  increase  of  temperature  is  not  the 
mit  cause  of  these  alterations.  Wo  may  save  parts  of  plants  which  are 
froaeu  by  the  sprinkling  of  cold  water;  it.  has  been  believed  that  this 
effect  is  due  in  the  slowness  of  the  thaw  thus  produced,  but  this 
opinion  is  erroneous*,  for  the  water  lenders  the  same  service  when  it  is 
Kara.  Hoffmann  has  several  times  observed  that  the  loaves  of  Cats- 
pAoro,  Aucubn,  Viburnum  tinus,  camellia  and  rosemary,  when  carried 
after  their  freezing  into  a  temperature  of  +  ll13,  were  imms".Liatc!y  dis- 
colored; but,  having  first  been  submitted  to  a  cold  of  IS°  to  ~$°  C. 
below  zero,  and  then  entirely  plunged  in  water  of  123  above,  they  were 
preserved  perfectly  green  for  twenty-four  hours;  if,  however,  any  part 
of  these  leaves  emerged  from  tho  water,  they  turned  completely  black. 
This  remarkable  action  of  the,  water,  independent  of  its  temperature, 
obliges  us  to  seek  another  explanation  of  the  cause  of  this  phenomenon. 
Hero  is  Hoffmann's  theory : 

The  freezing  disengaging  tho  air  dissolved  in  the  water,  a  given  v.il 
nme  of  the  liquid  containing  air  in  dissolution  will  occupy  leas  riiau:.1 
irlieu  this  gas  has  escaped;  moreover,  tbo  water,  dilated  by  frtTsin.-:. 
having  ten  volumes  of  liquid,  will  give  eleven  volumes  of  ice."     For 

'Galileo  kaA  concluded  that  the  ice  which  Hunts  nnon  tlw  waierhad  become  dilate 
I'?  ireejiiiisf.  The  L'loveutine  Academicians  »i-re  willing  to  verity  this  nsse;';i<>!i  1. 
witd  ami  conclusive  experiments;  they  ccrtiiicd  that  the.  volumes  of  liquid  and  sol;  .j 
tucr  nerc  to  each  other  as  0  to  'J,  a  relation  but  liltlo dirt'orent  ii'oin  that  ol"{,.  whir- 
la*  lines  been  found  to  esiii.— Comptes  Rendus  de  1'AcadCmiu  de  Paris.    1&70,  v.;i. 

In,  p.  1150. 
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these  two  reasons,  when  the  fluid  wbicb  fills  a  cell  conceals,  the  cell  is 
found  distended  beyond  measure,  without,  however,  bursting  in  the  gen- 
erality of  cases.  The  elastic  membrane  of  vegetable  tissue  thus  dis- 
tended loses  its  elasticity  to  snob  a  degree  that  many  days  of  repose  are 
afterward  necessary  for  it  to  regain  its  original  dimensions  after  the 
melting  of  the  ice.  Now,  when  we  carry  frosted  plants  into  a  warm 
place,  the  ice  which  the  cells  contain  being  melted,  the  water  will  return 
to  its  primitive  volume  smaller  than  that  of  tbe  ice;  but  the  air  which 
the  freezing  has  disengaged  will  prevent  the  cellular  membrane  from 
returning  to  its  first  condition.  We  find,  therefore,  in  the  cells  of  plants 
which  have  been  thawed  tbe  water  and  the  air  remaining  separately, 
the  one  next  to  the  other.  This  air  is  not  long  in  producing  an  injurious 
influence  on  the  chlorophyl,  or  green,  of  the  leaves,  and  killing  that 
part.  Hoffmann  compared  the  action  of  this  gas  in  tbe  cells  of  the 
leaves  to  the  rapid  mortal  effect  of  the  presence  of  bubbles  of  air  in  the 
blood  of  animals.  The  method  of  preserving  the  chlorophyl  and  tbe 
organic  matters  from  tbe  injurious  influence  of  the  air  consists  of  allow- 
ing the  penetration  of  cold  or  warm  water  into  the  cells  at  the  name 
moment  when  tbe  vesicles  of  gas,  which  are  retained  between  the  needles 
of  ice,  become  free  by  the  fusion  of  the  water,  and  commence  to  unite; 
then,  as  long  as  this  air  does  not  form  a  stratum,  lodged  between  tbe 
water  and  the  walls  of  tbe  cell,  it  cannot  cause  the  decomposition  of  the 
chlorophyl.  Being  free  it  dissolves  little  by  little  iu  the  liquid,  or 
escapes  gradually  to  the  exterior  by  the  vessels  of  the  plant. 

When,  rarely  enough,  frozen  plants  which  are  thawing  very  slowly  to 
a  tenijiemtiire  near  that  of  melting  ice  escape  death,  it  is  because  the 
disengagement  of  the  air  from  the  ice  takes  place  very  slowly  and  in 
such  a  manner  that  the  vegetable  membrane  has  time  gradually  to 
regain  its  original  volume  by  its  elasticity. 

To  sustain  this  opinion  on  the  cause  of  the  death  of  plants  by  frost 
Hoffmann  reports  a  number  of  observations,  from  which  it  results  thai 
the  leaves  always  diminish  in  volume  when  they  freeze ;  iu  the  jonnnil, 
for  instance,  the  leaves  diminished  in  freezing  21  parts  to  100,  or  nearly 
one-fourth.  This  diminution  of  volume  is  always  recognizable  at  first 
sight,  and  is  produced  with  such  rapidity  that  it  is  the  same  after  ten 
minutes  of  freezing  as  after  ten  to  thirty  hours.  Hoffmann  believes 
that  it  is  due  in  part  to  the  fact  that  the  air  becomes  free  by  the  freezing 
of  the  cellular  juices,  and  escapes  from  the  leaves. 

But  bow  can  we  reconcile  this  remarkable  diminution  of  tbe  frozen 
leaves  with  tbe  fact  that  the  cells  increase  in  volume  by  the  freezing  of 
■he  water,  and  by  the  disengagement  of  the  air  contained  in  it  1  Hoff- 
nann  believes  that  this  increase  is  more  than  counterbalanced  by  tbe 
'on traction  of  the  epidermis,  experienced  through  the  entire  leaf,  (which 
hus  becomes  very  tough  and  consistent,)  and  the  presence  of  the  air 
'listing  in  the  vessels  and  the  Intercellular  spaces.  The  enlargement 
■  the  cells  operates  interiorly  altogether,  and  at  the  expense  of  the 
'essels  and  spaces  which  oppose  less  resistance  than  tbe  enveloping 
ipidermis.  • 

I*"  says  Hoffmann,  this  explanation  of  the  process  wbicb  causes  the 
■cm.Ii  of  frozen  plants  is  really  tbe  true  one,  we  may  probably  deduce 
mm  it  the  aptitude  of  certain  plants  for  resisting  the  frosts.  They 
••'pear  to  owe  this  property  to  the  membrane  of  their  cells,  which  pos- 
•esses  an  elasticity  sufficiently  energetic  to  enable  them  to  resist  the 
[intension  produced  by  the  action  of  the  frosts,  and  to  recover  their 
-i  " mil  dimensions  as  tbe  ice  again  becomes  water,  in  such  a  way  that 
iinpnqr..i(Fn(    >i    's  tVtrefti1  'i  Hiqaol**^  r»p"Hr  'm^er  the  pressure  oxer- 
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deed  upon  it.    This  author  cites,  for  example,  the  lilac,  because  its 
elasticity  is  very  remarkable. 

When  plants  die  ouiy  after  having  endured  the  action  of  cold  daring 
several  days,  their  destruction  is  not  owing  to  congelation,  but  more  to 
the  arrest  of  nutrition  and  transpiration.  Finally,  Hoffmann  remarks 
that  iii  the  observations  on  the  degree  of  cold  to  which  plants  may  be 
submitted,  it  is  ueccasary  to  beware  of  concluding  from  the  temperature 
indicated  by  the  thermometer  that  which  the  plants  can  support, 
because  their  exposition  and  their  radiation  may  considerably  modify 
their  thermal  condition.  Alter  his  observations  on  the  barley,  the  flax, 
and  the  watercress,  it  resulted  that  the  same  plants  may  be  affected  in 
different,  manners,  relative  to  the  frosts,  at  different  moments  of  their 
existence.  Ho  specifics,  as  a  fact  worthy  of  remark,  that  constantly 
.  all  or  nearly  all  the  stalks,  proceeding  from  one  seed-plot,  arc  affected 
in  the  same  manner  by  the  frosts,  while  they  support  its  influence  in 
different  ways  when  they  proceed  from  different  seed-plots  of  the  same 
species.  Sometimes  the  young  stalks  arc  most  sensitive  to  the  action 
of  the  cold;  Bonictimes,  ou  the  contrary,  the  oldest  suffer  most;  and 
then,  again,  the  tallest  arc  affected  most  readily.* 

MFFEBENT  METHODti  I'Olt  PROTECTING   PLANTS  FKOJI  PEOST. 

For  protecting  the  plants  of  warm  countries  from  frost,  T bouin  has 
employed  several  methods  with  success.  The  first  consisted  of  placing 
Uht»  plants  in  inclosures  and  shelters  from  strong  light,  the  day 
of  the  frost,  and  some  moments  before  the-  appearance  of  the  sun. 
Plants  which  had  passed  a  very  cold  night  in  the  o|ien  air,  and  whose 
leaves,  covered  with  white  frost,  had  become  stiff  and  brittle,  thawed 
very  ulnwly,  and  did  not  experience  the  accidents  which  occurred  to  the 
KM species of  plants  not  placed  within  these  shelters. 

The  second  method  consisted  of  showering  the  frozen  plants,  using  a 
watering-pot  for  the  small  ones,  a  skimmer-syringe  lor  shrubs,  and  a 
baud-pump  for  large  trees  in  boxes,  the  elevation  eaee^diug  fourteen 
feet  fle  sprinkled  only  at  the  instant  when  the  Hrst  rays  of  the  mm, 
■bifh  were  very  brilliant  the-  tirst  two  days  of  the  frost,  began  to  fall 
mm  them.  The  water,  less  cold  than  the  air,  in  melting  the  frost 
which  covered  the  leaves,  prevented  the.  injurious  effects  of  the  rays 
of  die  sun;  but  if  the  plants  wwe  sprinkled  before  the  rising  of  the 
Mi,  the  water  congealed  on  thorn  and  increased  the  intensity  of  the 
cold.  The  leaves  of  some  trees  with  large  tops,  which  were  in  t lie  shade 
at  the  instant  of  the  sprinkling  of  the  water,  were  covered  with  a  slight 
hjer  of  ice,  which  thawed  only  after  some  hours.  All  these  leaves  and 
brunches  grew  *'elIow  or  blackish  at  the  end  of  some  days,  and  after- 
wanl  fell  oil'  entirely. 

The  third  method  consisted  of  interposing  between  the  plants  touched 
by  the  frost  and  the  rays  of  the  sun  a  thick  cloud  of  smoke.  At  various 
1  distances  in  the  vitality  of  the  plants,  and  above  the  reach  of  the  wind, 
Wre  established  piles  of  half-dry  glass,  damp  leaves,  or  partly  ground 
■snare,  which  were  lired  as  the  sun  was  about  to  appear,  and  sustained 
until  the  frost  melted  and  the.  water  which  was  produced  fell  at 
the  foot  of  the  trees.  The  effect  of  this  mode  of  thawing  will  he  more 
prompt  ami  sure  if  the  smoke  is  carried  by  the  wind  directl>  upon  the 
trees,  which  result  is  dcsii-.itde,  Inn  not  indisjieiisiible:  fur  it  suffices  if 
the  rays  of  tho  sun  are  broken,  or  obscured,  so  that  they  do  not  act  upon 

tizeiiliHraiiiolo-itr.    Lviin;;',, 
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the  brilliant  facets  of  the  ice-crystals  which  cover  the  plants.  For  the 
preservation  of  wall-trees,  orchards,  trellis-plants  and  vines,  nets,  can- 
vas, straw-matting,  and  dry  leaves  may  be  employed  with  success.  For 
the  purpose  of  arresting  the  progress  of  the  injury  received  by  frozen 
plants,  it  is  necessary  to  remove  the  leaves,  and  cut  off,  even  to  the 
quick,  all  the  shoots  and  branches  which  have  been  affected.  This 
operation  slionld  bo  performed  with  a  very  sharp  instrument  close  to 
where  the  bud  springs,  and  a  little  above,  in  order  that  the  shoots,  pro- 
ducing the  eyes  which  attract  the  sap  from  its  legitimate  course,  being 
promptly  cicatrized,  there  is  no  wound  occasioned  by  the  suppression 
of  the  frozen  branches.  * 

An  able  gardener,  Mr.  Charles  Harrison,  has  given  the  following 
method  of  watering  peach  and  nectarine  trees  to  preserve  them  from  the 
effects  of  frost :  Before  the  sun  is  up,  after  a  frosty  night,  if  he  finds  that 
thero  is  any  appearance  of  frost  in  the  bloom  or  young  fruit,  he  waters 
them  thoroughly  with  cold  water  from  a  garden  engine ;  and,  even  if  they 
arc  discolored,  this  operation  recovers  them,  provided  it  be  done  before 
the  sun  falls  upon  them.  He  has  sometimes  watered  particular  parts  ot 
the  trees  more  than  once  in  the  same  morning  before  ho  could  get  entirely 
rid  of  the  effects  of  the  frost.  The  fact  that  the  operation  of  watering, 
in  counteracting  the  frost,  produces  this  effect  only  if  it  be  done  before 
the  sun  comes  upon  the  blossoms  or  young  fruits,  seems  to  be  analogous 
to  the  condition  of  a  frost-bitten  joint  or  limb,  which  is  recovered  by  the 
application  of  cold  water,  but  injured,  and  sometimes  destroyed,  by 
being  brought  near  the  fire,  or  within  the  influence  of  sudden  warmth. 
Harrison  first  discovered  this  method  by  tho  following  accident:  Id 
planting  some  cabbage  among  some  rows  of  kidney-beans,  very  early  on 
the  morning  after  a  frosty  night  in  spring,  and  before  the  sun  was  high 
enough  to  turn  upon  tho  frosted  beans,  he  spilled  upon  them  some  of 
tho  water  which  he  had  used  in  his  planting,  and,  to  his  surprise,  he 
found  that  the  beans  immediately  began  to  recover.  This  method  was 
adopted  by  Thouin  in  180C,  and  has  been  followed  by  many  other  her- 
ticutt mists  up  to  the  present  day. 

Harrison  protects  his  trees  from  the  frost  in  the  month  of  January  by 
brauches  of  broom.  These  are  previously  steeped  in  soap-suds,  mixed 
with  one-third  of  urine,  for  forty -eight  hours,  to  clear  them  from  insects, 
and  then  they  arc  disposed  thinly  over  the  whole  tree,  and  allowed  to 
remain  only  until  the  tree  begins  to  break  into  leaf.  Nevertheless,  his 
success  did  not  depend  entirely  upon  his  watering,  but  a  great  deal  upon 
liis  pruning  and  dressing  in  the  following  manner:  The  peach  and  nec- 
tarine trees  are  pruned  and  nailed  in  December  and  January,  when  he 
always  takes  two-thirds  of  the  young  shoots  away.  In  two  hand-dress- 
ings, in  May  and  July,  he  leaves  the  lowest  and  weakest  shoots  for  a 
succession  iu  tho  year  following,  pinching  off  tho  leading  and  other 
shoots,  t 

Mr.  James  Mean  has  adopted  the  following  method  for  preserving  fig- 
trees  in  winter:  In  autumn,  as  soon  as  tho  leaves  are  off,  the  branches  are 
ununited  and  brought  down  to  the  ground,  which  is  opened  to  the  depth 
of  nine  or  ten  inches  close  to  the  wall.  Iu  the  trench  thus  made  the 
branches  are  laid,  and  covered  with  a  light  red  sand  to  tho  thickness  of 
two  feet,  which  is  sufficient  to  exclude  all  frost.  About  tho  middle  of 
April  the  sand  is  removed;  the  branches,  being  then  well  washed,  are 
again  nailed  to  the  wall,  and  never  fail  to  produce  a  crop.    Ho  always 
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propagates  n  proportion  of  young  wood  every  year,  and  does  not  suffer 
any  to  remain  on  the  trees  older  tlian  six  or  seven  years.* 

In  1820  the  sudden  change  from  a  temirerature  of  12°  above  zero  to 
one  of  14°  below,  destroyed,  in  January,  tho  greater  part  of  the  olive  trees 
in  Provence,  France,  Mr.  Joseph  Jean,  proprietor  of  an  olive-orchard 
of  one  hundred  trees,  by  a  process  which  ho  invented,  saved  seventy- 
six  of  the  oldest.  In  the  month  of  April  ho  cut  all  the  branches  within 
some  distance  of  the  top  of  the  trunk ;  ho  smoked  the  trees  in  the  ordi- 
nary manner,  and  bnried  fresh  herbage  at  their  feet ;  ho  then  cut  off  all 
the  sprouts  which  were  manifested  at  the  ends  of  tho  remaining 
branches.  Tho  new  sprouts  of  the  first  year  grew  to  ono  meter,  or  about 
three  feet,  and  redoubled  their  growth  in  the  second  season.  In  the 
third  year  he  had  already  regained  a  quarter  of  his  accustomed  har- 
vest. Baibaud-Lauge  has  given  the  following  explanation  :  The  sap  oi' 
the  partly-frozen  trees,  maintained  abundant  by  the  dampness  of  the 
herbage  and  the  suppressing  of  the  sprouts  springing  from  near  the 
roots,  is  forced  to  now  upward  into  the  trunk,  and  the  tree  is  thus  saved 
from  the  injurious  effects  of  the  frost,  i 
The  distinguished  horticulturist,  Mr.  Thomns  Andrew  Knight,  says : 
Among  tbe  varions  methods  of  protecting  the  blossoms  of  wall-trues  from  frost, 
which  are  adopted  by  gardening  it  must  be  admitted  thai,  tin'  mint  et'iicicnt.  are  those 
by  which  tho  trees  nre  thickly  covered  .hiring  the  night,  and  fully  exposed  during  t  lie 
day ;  and  if  this  kind  of  protection  be  Given  to  peach  ami  nectarine  trees  very  early  in 
the  spring,  it  not  only  preserves  the  blossoms,  but  it  nlsn  prevents  tint  iipponi'aiiets  of 
blistered  leaves,  which  are  gencmlly  abundant  in  cold  and  unfavorable  misiDS. 
Woolen  nets,  or  a  patent  imitation  of  netting,  constitute  the  best  tualcri.il  lor  wall-tree 
coTering;  but  tlio  uieshm  xlionhl  Iw  Ktifllcieiitlx  wide  to  permit  the  ingress}  of  bees,  for 
tbe  pistils  of  the  blossoms  of  almost  nil  fruit  trees  am  nut  in  the  best  statu  to  receive 
tbe  pollen  till  the  anthers  of  these  blossoms  have  lieen  expanded,  and  thu  number  of 
blossoms  which  are  rendered  productive  of  fruit  by  their  own  proper  polb'ii  is  nut,  I 
have  reason  to  believe,  very  great.  The  exclusion  of  hoiiey-gr.tliL'rmg  insects  is  couse- 
qjKBtb>  in  most  cases  very  injurious. 

Tbe  material  which  I  employ  consists  nf  small  bra '-dies  of  the  birch-tree,  alien!  two 
feet  in  length,  collected  ns  soon  as  tin.  leaves  have  hcromo  fall  powi:.  at  tint  end  of 
Jnae;  these,  are  preserved  under  cover  till  the  following  spring,  when  I  hey  have  b-'- 
txtmt  perfectly  dry,  which  is  a  very  important  circumstance.  They  arc  I  lien  seenred  tu 
the  Tails  by  a  few  nails  and  shreds,  with  their  points  hanging  perpendicularly  down- 
ward, their  upper  ami  thick  ends  being  in  contact  with  c  1 .  ■  ■  wall.:, ml  liic-  opposite 
fleBi^reitreniiticn  projecting  eight  or  ten  inches  from.it.  This  position  of  tin-  cover- 
ing material  appears  to  me  to  bo  r.n  extremely  advantageous  one,  ami  1  have  constantly 
emjlcyed  it  in  this  manner  more  than  ten  years.  Every  year  a  very  large  portion  i..' 
my  blossoms  has  escaped  iiijurv  under  its  prntcrtinn.  As  to  tin  quantity  to  licnscd, 
inta  advantage,  it  is  left  to  the  disc  ret  ion  of  the  gardener.  If  the  situation  oi'  hit 
jarden  he  low,  ho  may  cover  his  trees  moro  closely  than  if  it  be  high;  bnt  theeovei  ■i:i;; 
Mttnld  never  Iw  so  thick  or  close  as  to  prevent,  u  largo  portion  of  llie  blossoms  licin;: 
viriblo  to  a  person  parting  within  a  few  feet  of  the  wall ;  under  such  cireunistimcisi 
alwat  every  blossom  will  in  some  part  <>f  the  day  receive  a  portion  of  tho  solar  rays. 
Aitbe  danger  to  lie  apprehended  from  frost  diminishes,  and  the  quantity  of  young 
"boots and  Iblinge  incri  uses,  the  envevin:;  material  should  be  taken  n'.vay  ;u  success:  vo 
Ptriodiud  in  small  qiiuntitie.i.  My  cx]>erieiicu  has  lieen  eonlincd  to  (he  use  of  lli'j 
•lender  branches  of  the  bireh-liec.  hat  hunches  i:f  other  trees  with  miall  lea  v.  i.  sarh 
J*  tbe  hawthorn  or  hornbeam,  might,  I  believ...  lie  employed  wiLh  Miccess,  tti.iiiili  I 
(ire  decided  preference  to  those  of  the  birch.  I 

Jsger  has  obtained  the  greatest  success  by  the  use  of  well-water  for 
sprinkling  frozen  plants,  but  it  is  necessary  to  apply  it  when  the  ther- 
mometer stands  about  1°  below  zero,$  because  if  we  sprinkle  (!:«  ]>!;uit.i 


"Transactions  of  tho  Horticultural  Society  of  London,  lei-,  vi 
tUem.  d'Ajrricnlture,  Paris,  liSS,  pp.  4«JT— :a> :  Annates  do  T. 
Pttia,  ia}3,  vol.  xxii,  p.  r->-~:;;  Remarks  of  11.  I.amv.  in  1! 
d'Aflricnltnro  du  Departcment  dn  Yar.  Draguignan.  1:J4.  No.  : 
^Anuales  de  ["Agriculture,  l-'ranciiise.  I'aris,  1--J3,  vol.  xxii.  pp. 
J  Transactions  ui  the  Horticultural  Society  of  London,  Isil,  vu 
|  Centigrade,  equivalent  t  a  SJ°  Fahrenheit,  or  freezing  point. 
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below  tliis  temperature,  tlie  water  produces  an  opposite  effect,  ini 
tug  the  degree  of  cold;  and  if  above,  the  water  will  not  have  any  c 
for  the  elevated  temperature  will  already  have  exercised  its  balef 
flueuce.  Jfeger  believes  this  method  applicable  on  a  large  scale  t 
vine-growing  countries,  where  the  spring  frosts  are  calamitous ;  si 
hand- engines,  placed  at  various  distances  in  the  plantation,  will  a 
the  sorest  guarantee  against  this  scourge.* 

A  horticulturist  oiade  cuts  in  the  bark  of  a  young  nut-tree  injure 
the  frost.  The  bark  thus  treated  assumed  a  darker  tint,  and  a 
liquid,  resembliug  the  juice  of  boiled  fruit,  exuded  from  the  trunk, 
removed  the  bark,  and  even  entirely  stripped  some  trees  from  ueai 
root  op  to  the  healthy  branches,  and  then  rubbed  the  trunks  with  ! 
fled  day.  This  operation  arrested  the  escape  of  the  thick  liquid 
bark  quickly  reformed,  acquired  in  a  short  time  the  thickness  of  a 
and  the  tree  in  the  same  year  put  forth  strong  branches.  Those 
which  had  not  received  the  same' treatment  died.  1 

It  is  asserted  that,  if  a  truit  tree  be  enveloped  with  straw  or  hei 
ropes,  and  the  lower  end  of  the  rope  be  put  into  a  tnb  of  watei 
tree  will  not  be  injured  by  the  frost.  J 

Another  horticulturist  has  for  three  years  made  use  of  a  net- 
prepared  from  the  filaments  of  Spanish  broom,  (Spartium  junceum 
sheltering  espaliers  from  the  frost.  The  nets  we're  placed  oblit 
against  poles,  of  the  height  of  the  walls,  and  at  a  distance  of  i: 
three  feet  from  the  espalier.  They  served  to  break  the  force  of  the 
winds  and  the  beating  rains,  ami  to  neutralize  the  effects  of  the 
The  morning  after  a  frost  these  nets,  viewed  horizontally,  showed 
mesh  armed  with  needles  of  ice,  which  melted  in  the  first  rayso 
sun.  Trees  protected  in  this  way  did  not  suffer  from  those  first  I 
which  are  so  pernicious  to  vegetation.  This  shelter  unites  all  the  I 
fits  of  air  and  warmth,  and  the  fruits  produced  under  it  are  exw 
and  of  remarkable  size.  § 

Chateauvieox  does  not  advise  the  immediate  cutting  down  of  brat 
which  the  frost  bus  affected,  aud  which  are  supposed  to  be  dead. 
acending  below  the  parts  completely  destroyed  by  the  frost,  as  t 
those  cells  which  have  not.  been  injui-ed,  the  disorganization  grod 
diminishes.  The  power  of  vegetation  may,  for  this  reason,  be  ree" 
lished  to  a  degree  more  or  less  elevated,  according  as  circuiusts 
are  more  or  less  favorable.  This  author  has  seeu,  in  the  middle  o 
summer,  the  branches  of  a  fig  tree  apparently  injured  beyond  any 
of  vegetation,  but  which,  through  neglect,  had  not  been  cut  off,  pa 
forth  in  a  surprising  manner.  The  plum  trees  of  Portugal,  the  CVi 
siers  of  Japan,  the  laurel,  &c,  have  given,  some  time  after  freezin, 
dications  of  vegetation  in  their  higher  branches.  The  above  pn 
tion  favors  the  recovery  of  certain  trees  which  spront  again  on  th 
wood  with  difficulty,  and  also  diminishes  the  evil  that  heavy  rains 
siou  to  the  trees.  It  is  nut  necessary  to  cut  down  to  the  quick  in 
canes;  a  little  wood  should  be  left  above  it  to  prevent  the  air  from 
ing  in  contact  with  those  parts  from  which  we  may  expect  new  ah 
aud  which  at  first  are  in  danger  of  becoming  dry  ou  account  of 
diminished  force  of  vegetation.  In  two  cases  only  will  this  preca 
prove  injurious ;  first,  where  the  frozen  parts  contain  foul  juices  v 
are  likely  to  attack  the  healthy  portions;  in  this  case  it  will  be  o 

•  WUrtemb.  Correspond,  dee  La,od  win.bs.  Voreins.    September,  1825,  vel.  viii,  • 

t  Anu.  Pomolug.  d'Alteubuurg,  18*3,  vol.  1,  p.  232. 

t  Journal  of  the  Franklin  Institute,  1196.  vol.  t,  p.  173. 

i  Annates  de  la  Soaicto  Linnflenne.    Paris,  lttil,  p.  115. 
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wry  to  linstcn  the  cutting  away  of  tbo  damaged  brandies;  and,  second, 
il  the  disorganization  lias  attacked  the  large  branches  and  tin*,  trunk, 
the  latter  must  be  cut  below  ttto  level  of  the  mil;  the  earth  which 
covers  the  siwt,  sheltering  it  from  the  contact  of  the  air,  will  preserve 
by  its  ibuupuess  the  suppleness  of  (he  woody  fillers,  and  protect  the 
Tiimijt  Klmots  as  they  spring  from  the  rays  of  the  Him,  which  might 
destroy  them  in  a  short  time.' 

Kottwitz  proposes  to  turn  the  stocks  of  vines  gently  toward  the 
ground,  ami  to  cover  them  with  leaves  its  dry  as  possible.  To  prevent 
Unwind  from  carrying  away  these  leaves,  they  should  be  overlaid  with 
toe  refuse  vine  cuttings,  bean-stalks,  and  ends  of  boards,  and  sur- 
rounded with  small  pickets.  Vine  stocks  thus  covered  are  entirely 
sheltered  from  the  frosts  of  winter;  and,  as  the  air  penetrates  in  spit© 
of  the  leaves,  the  development  of  the  sap  is  prevented,  ami  takes  place 
only  when  the  stock  is  straightened  ami  pruned.  By  following  this 
method  all  toss  of  sap  is  guarded  against,  and  the  vine  entirely  escapes 
toe  pernicious  influences  of  the  frost  and  the  hoar-frost.  Combining 
with  this  process  the  pruning  in  autumn,  which  is  preferable  to  that  of 
■priug,  we  attain  maikeil  advantages.* 

A  horticulturist  established  trellises  six  inches  from  .an  espalier  wall, 
and  eight  inches  from  each  other,  and  attached  the  trees  to  them  in  the 
beginning  of  April ;  the  trees  thus  removed  from  the  wall  suffered  less 
noni  the  frost  than  when  at  the  distance  of  two  inches  only,  and  they 
alw  received  more  nourishment  in  summer.  This  measure  is  espe- 
cially serviceable  for  apricots.  In  those  countries  where  wood  la  scarce, 
the  trellises  may  be  made  of  iron  wire.| 

Maigiit  alliinis  that  we  may  transport  fruit  trees  with  bare  roots,  and 
without  i tacking,  during  the  most  intense  frost,  provided  they  have  been 
taken  up  twelve  or  fifteen  days  before -the  frost  and  exposed  to  the  air, 
with  their  roots  oil  the  ground  during  all  this  time.  But  the  roots  of 
trees  ex  |>osed  to  the  frost  i  mined  lately  after  being  dugout  of  the  ground 
al*ajN  |H-Hsh.  Tlws  thus  recently  taken  up,  although  well  packed, are 
liable-  to  have  their  roots  frozen  upon  arriving  at  their  destination,  if  a 
fiwt  occurs  upon  the  way,  while  those  whose  roots  have  been  previously 
eijuseil  to  the  air  for  twelve  or  fifteen  days  always  arrive  in  a  gnodcou- 
nitiwj,  even  without  packing.  Tlieexiieriuiontsof  Margnt  are  coulirmed 
by  those  of  the  same  nature  made  at  Nenilly  by  Jacques,  j 

Lwiesse  suggests,  as  the  best  means  for  sheltering  espaliers  from  the 
later  frosts,  a  loose  frame  covered  with  oil-clot!)  prepared  with  a  thick 
layer  of  linseed  oil  on  each  side,  and  even  on  the  wood.  When,  in  the 
nrnt  fortnight  of  February,  the  llowor-buds  of  apricot  trees  begin  to 
enlarge,  this  frame  should  be  placed  as  clow  as  possible  to  the  trees, 
awl  |*rpendicnlurly  to  the  wall,  taking  the  precaution  that,  it  docs  not 
touch  the  branches;  it  should  be  maintained  in  place  by  wooden  sup- 
ports fixed  in  the  wall,  and  the  sides  guarded  by  moss,  horse-Litter,  or 
any  other  substance  capable  of  intercepting  the  exterior  air. 

Flowering  takes  place  under  the  shelters  with  greater  rapidity  ft' 
facility,  because  the  action  of  the  solar  rays  is  ^lengthened  and  i 
*annth  preserved  for  a  long  time.  In  this  sou  of  hut-house,  we  st 
almost  the  entire  quantity  of  fruits  mat'uo  perfectly,  and  the  effect  of  the 

*  Ballet iudi' la  clasiied'Agrii.-uI  tare  tie  la  Soi-ii1!  IS  dcii  Art  idufifni've.  14J;i.^"  anneo, 
So.  MB.  ji.  Is5. 

Steal tu,  vol.  5.  p.  S3. 
!  The  uUuvp,  Vol.  iv,  p.  ?,0Q. 
i  Annates  de  la  SuciCt6  ti'Horti  cult  ore.    Paris,  1S30,  p.  41. 
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dampness,  the  frost,  and  Bcorcning  by  the  sun  arc  no  longer  to  be  leaved, 
us  in  the  ease  oi'  those  trees  in  the  open  air.  "When  the  warmth  increases 
as  the  season  advances,  it  becoinea  necessary  to  give  more*  air  to  the 
trees  by  raising  the  trap-net  at  the  bottom,  or  removing  the  straw  whicli 
protects  the  sides.  The  whole  may  be  entirely  dispensed  with  only  when 
the  temperature  causes  no  more  tear.  It  will  be  found- expedient  to 
leave  the  frames  as  long  as  possible,  because  they  greatly  advance  the 
growth  of  the  fruit,  * 

Pepin  has  succeeded,  by  the  suppression  of  leaves  before  their  natu- 
ral fall,  in  saving  the  delicate  slips  from  the  effect  of  the  frost.  Thouiu 
has  obtained  the  same  results  by  the  suppression  of  the  fruits  of  the 
second  season  on  iig  trees.  According  to  Bonafons,  the  first  practice  is 
habitually  applied  in  Sweden  to  most  of  the  woody  plants,  and  also  in 
Piedmont  to  tho  mulberry  tree.  According  to  Puvis,  those  trees  which 
are  not  stripped  by  the  worms,  and  whose  harvesting  is  consequently 
more  norma!,  are  better  defepded  than  those  whose  summer  stripping 
forces  a  second  sprouting  in  the  same  season.  According  to  Saubiac, 
in  Ariege,  Prance,  tho  best  preventive  of  the  injury  by  the  later  frosts 
upon  the  vine  is  a  late  pruning,  which  arrests  the  development  of  new 
buds,  f 

Another  horticulturist  proposes  tho  following  method  for  protecting 
shrubs  and  young  trees  from  the  frosts :  Two  half  cylinders  are  formed 
of  wood,  as  if  to  bo  covered  with  wicker-work,  but,  instead  of  being 
thus  completed,  they  are  plaited  or  woven  over  with  the  material  ot 
which  bee-hives  are  composed.  These  half- cylinders  have  strong  legs 
attached,  which  arc  thrust  into  the  ground,  and  where  the  design  is 
merely  to  shelter  the  plant  from  tho  cast  or  northeast  wind,  only  one  is 
placed  on  tho  side  to  be  protected ;  but  where  tho  shrub  is  tender  and 
requires  more  complete  shelter,  two  are  placed  together  and  fastened  ic 
each  other  with  hooks;  over  them  is  placed  a  cover,  and  thus  is  formed 
a  protection  more  complete  thau  any  formed  of  other  materials,  aDd 
more  efficacious  against  the  frost.  These  cylinders  are  comparatively 
light,  easily  applied  or  removed,  and  exceedingly  warm,  for  scarcely  any 
frost  will  penetrate  them,  so  completely  do  they  prevent  the  escape  ol 
tho  heat  which  arises  from  the  native  warmth  of  the  earth.  If  the 
ground  be  hard,  holes  may  be  made  for  the  supports  with  a  crow-bar  or 
the  point  of  a  pick,  but  in  most  cases  a  pointed  stake  of  any  sort  may 
be  used ;  and  when  the  covering  is  properly  placed,  so  as  to  be  close  to 
the  ground,  some  loose  earth  may  be  put  around  the  bottom  to  prevent 
any  air  from  getting  under  it.  Tho  earth  should  also  be  closed  arouud 
the  legs  by  ramming,  hi  order  to  fasten  them  down.J 

An  experimenter  says  that  in  protecting  pits  and  frames,  the  covering. 
if  placed  on  the  glass,  absorbs  the  heat;  but  if  located  at  a  short  din 
lance  above  the  glass,  it  radiates  the  heat,  and  keeps  the  external  ah 
from  acting  on  the  frame  at  all.  Now,  nothing  can  be  more  obvious 
than  the  following  conclusions:  If  tho  radiation  of  heat  from  cloth. 
which  touches  nothing,  will  keep  the  external  air  from  acting  on  the 
frames  at  all,  it  will  prevent  the  external  air  from  acting  upon  anything 
else;  and  this  is  sufficient  to  satisfy  us  that  cloth  prepared  with  trans 
parent  varnishes,  and  used  instead  of  glass,  must  be  efficient  as  a  means 
of  protection;  and  I  am  even  inclined  to  believe  that  its  advocates  are 
right  in  saying  that  it  is  more  effective  thau  glass.  In  regard  to  the 
question  of  light,  as  we  are  always  shading  in  bright  weather,  so  fin 

•  Annnlcs  do  la  Society  (I'Horticnltarc.    Paris,  IB43,  vol.  xxxvi,  pp.  247-S50. 
t  Ann  ales  tie  la  Sociftfi  d' Horticulture.    Paris,  lew,  vol.  xxvi,  pp.  8,9. 
t  The  Gardener  aDd  Practical  Florist.    Londou,  1S-13,  vol.  i,  pp.  285, 286. 
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many  pnrposeB  the  cloth  must  be  better  than  glass,  because  it  requires 
no  additional  shading.  This  covering  confines  the  bent,  and  prevents 
the  operati&n  of  the  external  air,  bo  that  if  the  frames  are  closed  when 
there  is  no  frost,  it  likewise  prevents  the  escape  of  the  heat,  aud  keeps 
the  covered  subjects  at  tbo  same  temperature  which  prevailed  when  the 
frames  were  closed.* 

Mr.  B.  Thompson,  of  England,  describes  the  following  method  of  pro- 
tecting espaliers  in  unusually  severe  weather,  peaches  and  nectarines  be- 
ingin  bloom  at  the  time.  At  the  end  of  March  coping-boards  were  placed 
along  the  walls,  and  a  network  stretched  over  half  of  it,  while  straw 
screens  protected  the  other  half  at  night;  in  severe  nights  the  nets  were 
tbe  best  protection.  The  screens  consisted  of  one  length  of  straw  fixed 
on  twine,  and  stretched  between  training  rods  oue  inch  square  and 
sir  feet  long;  they  were  kept  in  place  by  fixing  tbo  lops  of  the  rods 
against  nails  in  the  wall,  tbe  lower-pointed  ends  being  inserted  in  tbe 
ground.  By  day  the  screens  were  rolled  and  laid  at  tbe  bottom  of  the 
Till.  The  blossoms  under  these  were  protected,  but  those  on  the  front 
ofshoots  above  them  were  destroyed.  Some  of  the  latter,  which  were 
on  the  side  of  the  shoots  close  to  the  wall,  derived  from  it  snflicieut 
beat  to  keep  them  alive.  On  tbo  whole  a  fair  crop  was  saved.  Ou  pear 
nils  the  blossoms  were  abundant  and  mostly  expanded.  Coping-boards 
raeused,  in  addition  to  nets,  for  walls  with  an  eastern  aspect.  Elsewhere 
ttraw  screens  were  projected  from  tbe  tops  of  the  walls.  Under  these 
the  unit  on  the  upper  brunches,  near  the  straw,  was  saved,  but  that 
toward  the  bottoms  of  some  trees  was  much  injured.  Tbe  crops  averaged 
lair.  A  glazed  peach  frame  was  covered  with  mats,  but  still  tbe  blos- 
soms were  mostly  destroyed. 

The  preceding  observations  show  that  straw  serpens  will  protect  peach 
trees  in  blossom  from  the  effects  of  12°  of  frost;  coping-boards  will  suf- 
fice for  about  43;  common  nets,  aided  by  coping-boards,  were  not  so 
efficient  as  srraw  screens.  Sashes  placed  nearly  horizontal,  covered  with 
mats,  with  a  three-inch  opening  at  the  bottom  of  the  frame,  and  per- 
forated zinc-plates  in  front,  were  insuflicient,  the  fruit  under  Ihem  suller- 
ingasiiiuch  as  that  ou  an  open  wall  with  coping-boards  only.  Straw 
being  a  very  efficient  material. probably  from  its  hollow  nature,  and  the 
qouurity  oi  air  it  contains,  and  also  being  a  slow  conductor  of  heat, 
should  be  manufactured  in  neat  screens,  so  as  Ut  preserve  its  tubular 
form,  t 

Tin  following  is  Mr.  John  Harrison's  method  for  protecting  wall  fruit: 
Arod  is  placed  horizontally  under  the  coping  of  t  be  wall  :■  another  infixed 
onposts  three  feci  from  'the  bottom  of  the  wall,  and  eighteen  inches 
from  the  ground,  and  the  two  arc  connected  by  braces.  A  covering  is 
prepared  by  sewing  \vnoh':i  netting  on  its  upper  and  lower  edges  to 
coarse  calico,  and  ibis  is  attached  to  the  rods  by  tapes.  The  cost  of  the 
net  is  Ijj.  Sif .  per  yard:  of  the  calico,  1M.  or  'JUL  per  yard,  and  each  yard, 
slit  down  the  middle  and  sewed  to  the  netting,  makes  the  covering  throe 
JTttuswide;  the  tape  and  poles  are  a  small  item,  and  the  entire  cost  in 
England,  including  making,  is  under'J*.  per  yard. 

Harrison's  walls  an;  brie);,  eleven  feet  high,  with  a  stone  coping  of 
two  inches  projecting  on  each  side.  His  trees  are  unjiailcd  before  win- 
ter, and  fastened  loosely  to  the  wall  to  prevent  their  being  broken  by 
the  wind.  They  are  kept  thus  until  ready  lo  burst  into  ilower,  the  ob- 
ject being  to  retard  vegetation  as  much  as  possible.  They  arc  missed 
with  the  following  com  position:  equal  parts  of  sulphur  vivuui,  Scotch 
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mnff,  and  unslaked  lime,  tho  whole  sifted  fine;  adding  a  half  quantity 
of  lampblack,  and  mixing  with  urine  and  soapsuds  to  the  consistency 
of  thick  paint.  Old  and  young  wood  are  dressed  with  this  compound, 
with  a  painter's  brush,  after  the  trees  are  pruned,  and  they  are  then 
nailed,  all  from  the  upper  side  of  the  leading  branches. 

Harrison's  walls  are  dued,  but  fire  is  used  only  to  ripen  the  fruit  in 
succession  if  required,  and,  in  a  very  wet  season,  to  ripen  the  wood  after 
the  fruit  has  been  gathered,  but  never  in  spring. 

The  advantages  of  this  netting  are  very  great.  Harrison's  walls  con- 
tain eight  peach  and  eight  nectarine  trees.  The  netting  is  fixed  and 
removed  in  two  or  three  hours ;  it  is  put  up  when  tho  blossomB  can  no 
longer  be  retarded,  and  remains  until  the  end  of  May,  wheu  ail  rinuger 
from  frost  is  over.  The  gardener  can  readily  work  under  it.  There  are 
do  blistered  leaves,  and  the  (irst  shoots  always  ripen  their  wood,  insur- 
ing fruit  lor  the  lollowiug  year.  In  1834  these  trees  ripened  over  one 
thousand  dozens  of  fruit,  and  the  yield  has  never  been  less  since  netting 
bus  been  used.  The  fruit  was  thinned  early  in  June,  wheu  three  hundred 
dozens  nectarines  and  fifty-four  dozens  peaches  were  removed — young 
fruit,  of  lull  size — and  further  thinning  was  requisite  after  stoning.' 

Etienue  Pro  suggests  the  lollowiug  process  for  sheltering  vines  in 
espalier,  and  even  in  vineyard**,  from  spring  frosts:  Take  abont  ten 
bushels  of  wood  ashes,  or  others,  to  forty  acres  of  vinelaud;  let  them 
he  well  dried  and  silted,  and,  on  the  evening  before  a  frost  is  expected, 
strew  lightly  over  the  vines  and  the  ground.  The  ashes  thus  sprinkled 
on  the  earth  absorb  the  dampness,  and  also  cover  the  new  sprouts  aud  pro- 
tect them  from  the  action  of  the  sun.  This  action  has  upon  the  young 
shoots  already  struck  by  the  frost  the  same  effect  as  lire  upon  members 
frozen  by  tho  eoht.  Tho  vine-bud,  or  the  young  sprout,  covered  with 
ashes,  is  not  injured  by  the  frost,  or  burned  by  the  sun  which  strikes  it 
afterward,  and' it  returns  without  suffering  to  its  primitive  state.  The 
operation  of  sprinkling  the  ashes  could  bo  repeated  early  in  the  morn- 
ing, if  the  frost  were  persistent;  and  if  the  ashes  should  be  washed 
away  by  the  rain  they  should  be  renewed.  During  three  years  Pro 
employed  this  process  to  cover  eighteen  hundred  meters  of  vines  in  the 
midst  of  the  fields;  they  met  with  no  damage,  while,  under  (he  same 
circumstances,  those  of  his  neighbors  were  completely  frozeu.f 

The  great  object,  says  "  B.  M.,"  in  the  recovery  of  plants  from  the 
effects  of  the  frost,  is  U)  remove- the  frozen  condition  as  gradually  as 
possible,  and  to,  guard  them  against  sudden  exposure  to  heat,  and  from 
the  direct  influence  of  the  sun.  lu  plant-bouses  this  can  be  effected  by 
shading  the  roof,  and  by  syringing  the  plant  with  very  cold  water, 
taking  care,  at  the  same  time,  that  no  more  fire-beat  is  present  than  is 
sufficient  to  raise  the  temperature  of  the  bouse  a  very  few  degrees  above 
the  freezing  point.  This  last  observation  is  very  important.  For  oat- 
door  trees  and  plants,  when  frozen,  shading  is  perhaps  the  best  method 
within  our  power  to  adopt,  at  the  same  time  causing  the  thaw  to  take 
place  as  gradually  as  possible.  Wheu  they  are  covered  with  snow  their 
condition  is  most  favorable;  bnt  with  tender  plants  it  would  be  well  to 
cover  the  snow  upon  them  with  straw, or  mats,  so  that  the  sun  may  not 
act  directly  upon  it,  aud  the  thawing  process  may  be  thereby  rendered 
more  gradual. 

Much  diversity  of  opinion  exists  among  practical  men  as  to  tho 
advantage  of  protecting,  by  straw  or  other  covering,  tender  trees  aud 
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ahrnbs  in  opcu  grounds.-  Where,  the  risk  is  slight  it  is  preferable  to 
incur  it  rather  than  to  use  covering ;  but  where  the  plant  in  unqnestion- 
ably  tender  there  is  no  alternative.  For  deciduous  plants,  straw  bound 
neatly  around  them  is  as  good  and  as  unobjectionable  as  any  method,  For 
evergreens  an  old  barrel  or  wooden  struct nre  is  best. 

When  out-door  coverings  are  used  they  should  not  he  removed  too 
early  in  the  spring,  because  the  plant  will  be  more  susceptible  to  changes 
of  teni|>eratnrc  than  if  it  bad  beeu  wholly  exposed  to  the  action  of  the 
weather.* 

The  editor  of  tho  Horticulturist  says:   MVe  indorse  emphatically 

B.  M.'s  treatment,  because  we  have  tried  it  many  time:)  with  entire  sue- 

Cfn."    In  regard  to  outdoor  plants,  more  injury  is  sustained  from  too 

,  mcli  covering  than  from  severe  went  Iter,  and  often  plants  are  covered 

which  do  not  require  protection," 

Mr.  E.  Alesworth,  of  IVterboro,  New  York,  was  in  the  habit  of  using 
boira,  cask ■■>,  pails,  pans,  and  cloths  to  protect  plants  in  frosty  nights. 
One  very  cold  night  he  covered  one  plant  with  a  basket;  in  the  morning 
■early  every  other  plant  was  killed.  It  is  well  known  that  it;  on  the 
approach  of  a  frosty  night,  the  wind  still  continues  to  blow,  there  is  not 
frwt enough  to  do  much  injury;  but  if  the  wind  goes  down  with  the 
ton,  and  is  succeeded  by  a  calm,  the  consequences  are  very  severe  to 
young-  Hosiers  mid  garden  plants.  Any  covering  only  upon  the  sides 
ar curia  will  create  a  draught  in  the  silliest  night;  and  this  was  the  case 
with  the  basket.  Ales  worth  lias  ever  since  placed  boxes,  &c,  at  inter- 
vals, and  laid  boards  en  the  top  of  them,  leaving  both  sides  wide  open, 
awl  be  never  loses  a  plant,  t 

Mr.  J.  Griflit  h  states  that  the  action  of  frost  in  lifting  fence-posts  from 
the  around  may  be  prevented  by  casing  the  lower  ends  of  the  posts 
witb  boards,  or,  far  better,  with  tile  of  the  right  size.  This  casing  will 
ba  affected  by  repeated  freezing  and  thawing,  but  the  posts  wiil  remain 
maoved.J 

ISFLCESCE  OF  THE  COLOR  OP  17  ALLS  UFOX  ESPALIERS. 

Tbe  cultivators  of  trees  believe  that  the  eoloringor  rolls  increases 
tb*  lusit  received  by  espaliers,  or  wall  trees.  A  black  wall  gathers  more 
•eat,  by  the  absorption  of  solar  rays,  than  one  painted  white,  which 
reflects  these  rays;  a  black  wall  would  therefore  be  preferable  for  vines 
and  trees  bearing  fruits  with  stones,  which  require  a  tolerably  strong 
beat;  whereas,  u  white  wall  would  lie  most  suitable  for  the  trees  which 
bear  fruits  with  seeds. 

Tbe  principle  is  correct,  hut  the  conclusion  is  erroneous,  for  the  real 
action  of  the  coloring  of  walls  upon  espaliers  is  not  yet  well  known.  If 
tbe  baud  be  placed  against  the  v.ali.  tbe  contact  dillers  from  that  which 
tbe  tree  sustains  in  a  similar  position,  because  between  the  latter  there 
is  always  an  interval  of  some  centime  Uis  through  which  the  air  eircu- 
latea  freely.  A  wllitl'  w»"  sarins  less  than  a  black  one.  because  it 
mkcta  readily  the  caloric  which  the  latter  absorbs.  Also,  the  stratum 
of  air  lying  nearest  a  white  wall,  receiving  the  same  quantity  of  direct 
rays,  in  addition  to  the  reflected  ones,  is  found  to  be  warmer  than  if  the 
•all  were  black.  It  in  precisely  in  this  stratum  of  air  lying  nearest 
tbe  wall  that  an  espalier  grows.  Accordingly,  the  white  color  of  a  wall 
should  increase  the  warmth  which  is  received  by  i':«ialiers,  while  a  black 
hue  would  tend  to  diminish  it. 

"Tb«  Horticulturist.       Sew  Yntk,  I. -00.  vi.i.  v.  |.    l:ll. 
rTratiaiictiuiM  uf  Hit-  A!utti-ii:ut)  liietiluti-  fm   l-O-l-'irj.  p.  100. 
; This  ftairie  iamiiT,  Cliicasu,  ltfGu,  vol.  xviii.  p.  iltij. 
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Daring  the  night  the  influence  of  the  coloring  of  walls  differs  iron 
that  exerted  during  the  day;  then,  especially  after  midnight,  an  equa 
temperature  prevails  before  wails  of  opposite  colors,  and  also  in  the 
stratum  of  air  which  circulates  upon  their  surfaces. 

In  sixty-one  observations  made  between  9  a.  in.  and  3  p.  in.,  Yintry* 
found  the  thermometer  higher  before  a  white  than  before  a  black  screen 
The  more  brilliant  the  sun  the  greater  was  this  difference.  The  range 
was  from  2°  to  3°,  and  reached  even  as 'high  as  6°  Cent*  He  made  use  ol 
bitumeued  paper,  one  washed  over  with  limo  and  the  other  with  gas  tar. 

An  exception  to  this  rule  is  found  when  a  cold  wind  paralyzes  the  ac- 
tion of  the  reflected  rays  and  causes  an  accidental  coolness ;  in  this  case 
the  excess  of  caloric  accumulated  in  a  black  wall  might  exercise  some 
effect  upon  the  air  near  its  surface.  Following  this  hypothesis,  it  would 
seem  desirable  to  color  and  eveu  to  blackeu  walls  for  trees  bearing 
seeded  fruits,  which  shun  a  temperature  too  elevated. 

It'  the  facts  here  presented  are  correct,  it  is  possible  that  there  stil 
exists  a  mass  of  circumstances  which  should  be  taken  into  consideration 
Heat  and  light  do  not  produce  the  same  effect.  lu  cloudy  weather  j 
black  wall  may  heat  a  great  deal;  is  it  the  same  with  a  white  one' 
What  action  attends  a  current  produced  along  garden  walls  struck  l)i 
the  sun,  which  arises  ouly  from  air  traversing  the  surface  of  the  ground 
The  nature  of  this  surface,  the  special  plants  which  cover  it,  and  it 
dampness  or  dryness,  may  also  exert  some  influence.  The  black  wal 
being  warmer  at  sunset  than  the  white,  communicates  during  a  part  o 
the  night  more  heat  to  plants  trained  against  it.  It  retards,  perhaps 
the  moment  when  those  plants  become  colder  than  the  air,  and  whei 
the  deposit  of  dew  affects  the  surface  of  the  leaves.  Is  this  result  fav 
orable  or  unfavorable  T  Is  it  of  the  same  nature  during  spring,  sum- 
mer, and  autumn,  and  equally  favorable  in  every  season  t 

Able  horticulturists  assert  that  terrace  walls  which  closely  press  th 
ground  on  one  side,  are  less  favorable  support  for  espaliers  than  thos 
which  arc  exposed  to  the  air  on  both  sides.  A  French  writer  thinks  that 
if  this  be  true,  it  would  be  consistent  that  a  terrace  wall  present 
ouc  surface  of  only  10°  or  12°  below  zero,  and  that  in  the  other,  rcceivrof 
the  solar  rays,  the  heat  which  they  teud  to  produce  is  constantly  de 
stroyed,  or  at  least  greatly  diminished  by  the  relative  oold  of  the  "first 
named  surface.  We  may  not  compare  the  effect  of  a  good  wall,  permeate! 
on  the  one  side  with  warmth  from  the  sun's  rays,  and  on  the  other  b; 
an  air  with  a  temperature  of  22°  or  30°,  and  which  yields  this  heat  bu 
slowly  during  the  night,  to  a  sheet  of  pasteboard,  as  Vintry  has  done  ii 
his  observations,  for  the  latter,  as  soon  as  the  sun  clouds  or  sets,  continue 
to  receive  the  temperature  of  the  surrounding  air. 

By  covering  the  ground  with  charcoal-dust,  dark-colored  straw,  th 
remains  of  heath  or  faded  leaves,  the  maturity  of  certain  plants  i 
accelerated  fifteen  or  twenty  days,  a  result  which  is  surprising.  W 
observe  an  analogous  fact  when  we  place  on  the  snow  two  pieces  o 
cloth,  one  white  and  the  other  black;  the  former  does  not  product 
properly  ppeakiug,  any  effect  on  the  snow,  even  in  a  fine  sunlight,  whil 
the  latier  quickly  occasions  melting,  and  sinks  rapidly  below  the  surface 
Is  not  this  effect  somewhat  similar  to  the  opposite  action  of  black  am 
white  wallstt 

Wells  J  made  experiments  sufficiently  decisive  in  this  regard.    Durin: 

'  Journal  do  Li  SocieM  <T Horticulture,  Paris,  1807,  vol.  io,  pp.  480-183. 
1  Journal  do  la  SocieW  d' Horticulture.  Pnris,  1857,  vol.  iii,  pp.  60"  *"* 
[An  Essay  on  Den-.    London,  1818  and  1821 ;  nowedition,witli  ai 

Case! la,  and  an 
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a  serene  night  be  stretched  a  handkerchief  vertically  over  a  meadow, 
by  means  of  two  sticks,  and  observed  that  a  thermometer  placed  beneath 
it  on  the  gross,  and  exposed  to  the  wind,  marked  from  3°  to  5°  Cent. 
more  than  a  thermometer  placed  near  by  hut  unprotected  by  the  hand- 
kerchief. This  experiment,  says  Arago,*  shows  that  tho  walls  of  espaliers 
afford  to  the  plants,  and  distribute  to  them  at  night,  a  little  more  heat 
than  they  have  absorbed  during  the  day,  and  also  mechanically  arrest 
the  cold  winds,  acting  like  screens,  and  diminishing  the  great  loss  of 
caloric  which  the  plants  would  have  experienced  by  their  radiation,  if 
a  peat  part  of  the  sky  had  not  been  hidden  from  them  by  the  walls. 

We  most  ascertain  by  practical  experiment  what  shape  and  composi- 
tion of  screens  are  most  suitable  for  protecting  wall  trees  and  other 
vegetation  irom  frost.  Mr.  R.  Thompson  has  shown  that  different  kinds 
of  screens  will  protect,  to  a  certain  range  of  temperature  only,  some 
species  of  trees,  but  not  others.  For  example,  straw  screens  will  protect 
peach  trees  in  blossom  from  the  effects  of  12°  of  frost,  while  coping- 
bauds  will  be  sufficient  for  about  49.  AVe  must,  therefore,  combine  the 
rircolation  of  air  and  the  conductibility  and  radiation  of  heat  with  the 
form  and  quality*  of  different  screens. 

PHYSICAL  PEOFEIETIES  OP  DIFFERENT  ARABLE  SOILS. 

The  knowledge  of  the  physical  properties  of  soils  is  of  the  highest  im- 
portance in  agronomy  and  agriculture.  It  precedes  the  study  of  chemi- 
cal properties,  which  are  secondary  and  much  more  complicated.  They 
are  the  Only  ones  that  the  flrst  agricultural  authors  have  given  as 
characteristic  signs  of  the  qualities  of  soil.  Virgil,  Varro,  Columella, 
and  other  philosophers  of  antiquity  mention  them.  The  science  being 
then  in  its  infancy,  these  first  essays  had  no  apphWtion  to  agriculture. 
And  still,  at  the  present  time,  agriculturists  judge  in  vain  of  the  quali- 
ties of  earths  by  their  color,  their  relative  moisture,  their  consistence, 
the  appearance  of  their  vegetation,  &c.  These  indications,  more  or  less 
vague,  not  reposing  on  any  scientific  basis,  have,  consequently,  very 
little  practical  value. 

The  study  of  the  physical  properties  of  soils  did  not  command  the 
attention  of  savants  until  1757,  when  they  commenced  the  chemical 
analysis  of  soil.  The  first  experiments  were  made  by  a  Bcrnois  savant, 
who  limited  his  examinations  to  the  weight  of  earth,  and  its  facility  for 
absorbing  water.  The  celebrated  German  agriculturist,  Timer,  paid 
great  attention  to  the  physical  properties  in  bis  "  Analyses  of  Earths ;"' 
wit  he  did  not  submit  them  to  a  series  of  comparative  experiments. 

Christian  L.  Schiibler,  appointed  in  ISlli  professor  of  physics  and 
chemistry,  applied  to  agriculture,  at  LTofiwyl,  a.sheil  liimyclt"  where  was 
the  science  he  was  about  to  teach,  and  perceived  that  it  did  not  c?:;st.  1*. 
fas  then  that  he  studied  for  the  flrst  time  agriculture  as  u  physicist, 
and  sought  for  the  best  means  for  determining  and  comparing  the. 
diverse  physical  properties  of  soils,  f  He  discovered  that  the  spe- 
cific weight  of  earth  was  always  in  relation  to  its  facility  for  retaining 
heat,  and  of  drying  promptly ;  that  the  facility  tor  retaining  water  em- 

•Annr.aireiln  Bnrcuri  ilea  Longitudes,  Pari.*,  l~~^-   Anniilcsilf  J'A^viculitin;  [■"iMTjraise, 
Paris.  1S7.  vol.  ii,  p.  107. 
t  Hm  researches  appeared  first  in  the.  newspapers  of  Ilnffivyl;  by  aim!  met  in  the 

!'.iMic!t,i/!:,e  r.rHauniqw.  It  farm 3  t!iL-  secoml  s-culion  <>'>'  o-vomimy  in  a  German  ivnrk  eu- 
titltil  'Principles  of  Agricultural  Chemistry,  in  more  direct  rellrenco  to  tins  Economy  of 
A~rieiiltari:  and  Forestry."  Second  edition, revised  and  improved  by  Pi  -ofc&sur  Kiiium  !.. 
Tlaiaiul,  in  Saxony,  lSle",  and  In  his  Curium  translation  of  Chaptal'a  A;;r:i:;fitiiv,.! 
Chemistry. 
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braces  that  of  absorbing  the  moisture  and  the  oxygen  of  the  air  wifl 
rapidity,  &c 

We  have  already  stated  that  the  physical  properties  of  arable  soils 
and  the  physical  influences  of  the  atmosphere,  have  a  greater  direc 
action  upon  vegetation  than  those  properties  and  influences  purel; 
chemical,  because  the  first  are  anterior  to  and  serve  as  a  basis  tor  thi 
last.  We  proceed  to  corroborate  this  announcement  by  the  learnec 
opinion  of  the  celebrated  chemist  and  agriculturist,  iioussingault,  whi 
proves  how  far  this  question  is  still  in  its  infancy.    He  says : 

At  an  epoch  which  is  not  yet  very  distant,  it  was  'believed  that  a  close  connection 
(Stated  hetwttan  the  composition  and  the  quality  of  arable  soil.  Nnmeront  analyset 
rood  modified  this  opinion  by  demonstrating  that  the  mineral  elements,  have  not 
always  the  importance  which  is  attrilmtod  to  them.  Schii bier  tried  even  to  provi 
that  the  fertility  of  a  soil  depends  a  great  deal  more  upon  its  physical  properties,  ifc 
ii/!j;r.:h-iU('<:<piidiiint].  its  aptitude  tor  imbibition,  &c,  than  on  its  chemical  eoiiati  tut  ion 
That  which  charueteriKin  cultivable  soil,  whose  base  consists  of  disagj'rogateil  miners 
mi listauces,  is  the  presence  u I'  organ ie  remains  more  or  lean  modinml,  audi  as  humus  anc 
oouipiiMt.  Vegetable  earth,  properly  called,  results  from  tbia  association.  In  regard  U 
its  intimate  nature,  we  rear  not.  to  affirm  that,  in  spite  of  its  apparent  simplicity,  wi 
have  still  a.  very  imperfect  knowledge  of  it.  This  absorbing  faculty,  as  luystwions  a) 
u  tic  spirted,  which  the  sod  exercises  on  ammonia,  lime,  potash,  ami  the  salts  of  diffetuu 
bases,  discovered  by  Thompson  and  Way,  is  a  palpable  proof  of  il.  The  clieniica 
com  posit  ion  nt  id  ibc  ])liVKU:iil  ]irdjicrt]iM  do  not  ail  in  it  of  pronouncing  npoii  the  dugro 
of  fui-tility  of  earth.  Direct  observatiifc  is  necessary.  It  is  imperative  to  cultivate  I 
plant  in  the  noil,  and  ascertain  its  vigor  and  development.  The  analysis  will  bo  unefu 
in  duteruiiuiug  tho  quantity  and  quality  of  assimilating  elements. * 

The  memoir  of  Schiibler  comprises  one  hundred  pages.  I  have  madf 
an  abstract  of  the  principal  parts  which  may  interest  farmers,  excluding 
all  the  tables  of  the  physical  properties  of  different  soils.  I  may  adt 
that  the  experiments  of  Schiibler  are  unique  up  to  the  present  time,  anc 
still  preserve  their  scieuti  tic 'value  on  that  account. 

Weight  of  the  noil. — In  determining  this,  a  particular  distinction  is  U 
be  made  between  the  peculiar  specific  gravity  of  the  several  portion* 
of  earth,  and  the  absolute  weight  of  a  determinate  volume,  aa  of  a  cubit 
inch  or  foot  of  the  several  soils. 

1.  Sand,  either  in  its  wet  or  dry  state,  is  the  heaviest  part  of  arable 
soil,  certain  flue  slaty  marls  approaching  the  nearest  to  saud  in  this  re- 
spect. 

2.  Calcareous  and  siliceous  sands  differ  but  little  in  this  point,  calca 
reous  sand  being,  however,  the  heaviest  of  the  common  constituents  ol 
arable  soil. 

3.  The  clays  are  lighter  the  more  clay  and  the  less  sand  they  contain. 
i.  Lime  exhibits  great  difference  in  weight,  according  to  its  fineness 

and  mode  of  preparation.  In  slaked  lime  the  weight  ia  remarkably  less, 
even  after  it  has  been  resattirated  with  carbonic  acid.  The  explanation 
of  this  seems  to  be  the  great  expansion  of  quicklime  on  its  combination 
with  water.  Dolomite  sand,  or  a  combination  of  lime  and  carbonate 
of  magnesia,  is  much  heavier  than  either  of  its  component  parts  iu  s 
separate  state.  Its  specific  gravity  rises  to  2.8li  and  2.8$,  and  even  mag 
nesian  stony  marls  often  possess  this  greater  weight. 

5.  The  carbonates  of  magnesia,  obtained  by  precipitation  from  solu 
tions,  are  the  least  weighty  of  the  usual  ingredients  of  soil.  In  arable 
soils  magnesia  is  usually  found  in  combination  with  lime  or  silica,  when 
its  form  is  coarser,  and  its  physical  properties  resemble  more  closelv 
those  of  sand. 

6.  Humus  has  tho  least  specific  gravity,  and,  excepting  pure  artificial 
magnesia,  the  least  absolute  weight. 

*  Annales  des  Scienceo  Naturolles,  1859,  vol.  lii,  p.  354. 
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T.  Couipouud  arable  soils  arc  generally  lipliter  aa  tliey  are  propor- 
tionally richer  in  bumus.  This  Tact  alone  does  not  positively  indicate 
the  fertility  of  a  soil,  since  tbc  humus  itself  differs  in  weight,  and  tbe 
other  pare  earths  exhibit  diversity  of  weight  according  to  their  fineness ; 
consequently,  mixed  earths  may  acquire  very  different  average  weights. 
On  this  point  specific  gravity  furnishes  more  certain  evidence  than  abso 
late  weight. 

4  The  designations  of  light  and  heavy  Roils,  as  usually  employed, 
refer  to  the  different  consistence  of  the  earths,  and  not  to  their  specific 
gravity  or  absolute  weight;  clay  soils,  wet  and  dry,  are  heavier  than 
sandy  noils. 

Weight  of  artijicial  mixtures  of  earths. — When  different  earths  are  ar- 
tificially combined,  a  cubic  inch  of  the  compound  gives  a  greater  weight 
than  Itau  common  average  of  the  component  earths,  whether  mixed  in 
equal  portions,  according  to  weight  and  volume,  or  in  other  quantities. 

Airer  of  soil  to  contain  tenter. — By  this  term  we  understand  the  prop- 
erty of  earths  to  receive  and  retain  water  within  their  interstices, 
without  allowing  any  to  escape-.  It  is  of  the  greatest  importance  to 
vegetation,  for  on  it  depends  the  quantity  of  aqueous  nourishment  the 
■oil tan  receive  and  supply  to  tbc  roots  of  plants — an  essential  source 
of  vegetable  nutriment. 

1.  The  sands  are  most  deficient  iu  this  power;  its  degree  varies,  ac- 
conliitp;  to  fineness  in  the  grain,  from  20  to  40  per  cent. ;  siliceous  sand 
tun  the  least  power  of  all. 

t,  Gypsum  ponder  approaches  the  sands  in  this  respect,  and  has  even 
less  power  of  containing  water  than  calcareous  sand. 

'i.  Slaty  marl,  despite  its  proportion  of  clay,  exhibits  very  little  of 
nut  power,  and  renders  soil  both  warm  ami  dry.  This  marl  is  fre- 
quently applied  to  the  i  tit  proven  lent  of  vineyards  in  Germany. 

i  In  carbonate  of  lime  this  water-holding  |w>wer  varies  according  to 
fineness  of  the  particles ;  a  distinct  ion  is  important,  therefore,  between 
the  fine  time  separated  by  deeautatiou  and  the  earthy  lime  as  found  iu 
the  form  of  sand  in  amble  lands. 

5.  Carbonate  of  magnesia  exists  iu-  a  coarse  grained  state,  combined 
with  lime  or  siliceous  earth,  iu  arable  soils,  aud  retains  water  only  in  a 
slight  degree. 

1  Duiiius,  with  its  huge  natural  proportion  of  half-decomposed  or- 
pnie  remains,  as  wood,  leaves,  roots,  &c.,  has  the  greatest  degree  of 
this  power.  One  hundred  parts  of  the  line  earth  formed  by  decaying 
wood  iu  old  trees  are  capable  of  absorbing  nearly  two  hundred  parts  of 
water:  and  some  light  turf  earths  can  contain  from  thieu  hundred  to 
three  hundred  and  sixty  parts,  even  when  dried  artificially .  Where  we 
■eet  with  the  power  of  retaining  more  than  ninety  parts'  of  water,  we 
Say  clepeud  upon  an  abundant  commixture  of  organic  matter. 

jFirwaess  and  cnnsiitem-y  of  mil. — These  two  qualities  are  of  great  im- 
portance in  regard  to  the  fertility  and  the  manipulation  of  land ;  the 
terms,  universal  in  husbandry,  of  light  and  heavy  soil,  rest  mainly  on 
these  proper  ties,  and  they  therefore  deserve  investigation  in  regard  to 
both  dry  and  moist  conditions  of  the  earth. 

i  If  we  compare  the  consistency  of  earths  with  their  weight,  we  shall 
see  that  the  customary  terms  of  heavy  ami  tight  soil  are  founded  upon 
the  cohesion  of  soil  within  itself  and  its  adhesion  to  agricultural  imple- 
ments, and  they  therefore  indicate  its  working  properties  ruthsT  than 
its  weight.  Tup  comparative  ease  with  which  roots  penetrate  the  soil 
will  probably  accord  with  these  conditions. 

2.  The  consistency  aud  firmness  of  soils  in  the  dry  aud  wet  state  iu- 
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crease  in  the  same  ratio.  Clay  lands,  cither  wet  or  dry,  are  the  most 
difficult  to  work ;  sandy  soils,  and  those  containing  much  humus,  are 
the  most  easy. 

3.  The  firmness  and  consistency  of  a  soil  are  not  in  the  direct  degree 
of  its  power  of  containing  water;  thus,  fine  lime  and  magnesia  and 
humus  possess  but  little  consistency,  although  they  can  contain  much 
water.  Wo  cannot,  therefore,  infer  the  existence  of  the  one  property 
from  that  of  the  other. 

4.  Consistency  generally  exceeds  in  clayey  soils,  but  not  invariably. 
Fine,  slaty  marl,  notwithstanding  its  great  proportion  of  clay,  has  but 
slight  consistence.  The  finest  kind  of  pipeclay  in  its  dry  state  is  only 
forty-two,  and  therefore  less  by  half  than  that  of  the  heavy,  gray  clay  of 
arable  soils. 

5.  Light,  sandy  soils  gain  cohesive  power  by  moisture ;  therefore,  a 
damp  climate,  with  a  large  average  quantity  of  rain,  will  be  found  most 
advantageous  to  sandy  districts.  Even  the  purest  sand,  which  in  its 
dry  state  loses  air- its  consistence  and  falls  into  a  shapeless  powder,  re- 
gains a  certain  degree  of  cohesiveness  on  again  being  wetted. 

6.  With  all  the  earths,  adhesion  to  wood  exceeds  that  to  iron :  and  the 
apparent  contradiction  of  the  fact  that,  in  wet  weather  land  is  more 
easily  worked  with  wooden  than  with  iron  implements,  is  explained  not 
by  the  less  degreo  of  adhesion  to  wood,  but  by  the  weight  of  the  Iron 
implements  causing  them  to  sink  deeper  into  the  soil. 

Diminution  of  the  consistency  of  soil  by  tlte  penetration  of  frost, — After 
the  thorough  freezing  of  soil  in  a  wet  state,  its  degree  of  consistence  is 
greatly  decreased.  This  is  especially  the  case  with  clays  and  soils  of 
great  firmness,  where  the  diminution  amouats  to  nearly  one-half;  with 
loamy  clay  the  reduction  reaches  from  sixty-nine  to  forty-five,  and  with 
ordinary  arable  soil  from  thirty-three  to.twenty.  Completely  dry  earths 
suffer  no  change  from  the  action  of  frost.  This  is  because  the  crystalli- 
zation of  the  water  in  the  interstices  of  the  soil  by  freezing  forces  the 
several  particles  of  earth  from  their  position,  and  thus  renders  the 
points  of  contact  fewer.  The  beneficial  influence  of  breaking  np  the 
soil  before  winter  sets  in,  to  allow  the  frost  to  penetrate  more  readily,' 
depends  upon  this  diminution  of  consistency.  If  the  soil  is  worked,  in 
too  wet  a  state  in  early  spring  the  beneficial  results  su-e  lost  by  again 
bringing  the  earthy  particles  into.close  contact.  The  throwing  out  of 
plants  in  chaugeable  winters  is  caused  by  the  alternate  freezing  and 
thawing  of  the  ground,  and  the  accompanying  displacement  of  earthy 
particles  forcing  the  roots  of  smaller  plants  out  of  the  earth,  but  not 
displacing  the  larger  ones. 

Capability  of  soils  to  become  speedily  dry. — It  is  a  question  of  consider- 
able importance  in  vegetation  whether  a  soil  gives  up  its  acquired 
moisture  again  to  the  air  quickly,  or  retains  possession  of  it  for  a  long 
time  in  its  force. 

1.  The  terms  of  a  hot  or  cold,  a  dry  or  wet,  soil  rest  chiefly  on  this 
capacity.  Sand,  gypsuin,  and  slaty  marl  dry  most  quickly,  and  arc 
consequently  called  hot  soils. 

2.  Carbonate  of  lime  varies  in  this  respect  according  to  the  different 
forms  in  which  it  occurs.  Calcareous  sand  dries  quickly,  and  flee  car- 
bonate of  lime  slowly.  The  latter  has,  besides  its  chemical  action  on 
humus,  the  advantage  of  loosening  the  soil  after  it  is  dried. 

3.  This  property  of  tho  earths,  to  require  a  longer  or  shorter  time  to 
become  dry,  might  seem  to  stand  in  the  same  relation  as  their  power  of 
containing  water,  and;  with  thin  layers,  this  is  nearly  always  the  case ; 
but  with  layers  some  inches  in  depth  the  proportion  deviates  consider- 
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ably;  the  deeper  layers,  in  this  caBe,  drying  more  slowly,  according  to 
their  degree  of  consistency,  and  to  their  greater  or  less  contraction  on 
drying.  Dry  soils,  with  a  large  proportion  of  clay,  exhibit  this  variation 
in  an  especially  striking  manner. 

Diminution  of  bull;  o»  drying. — Most  soils  contract  on  drying,  and 
cracks  and  Assures  ensue,  which  have  an  injurious  effect  on  vegetation, 
as  the  finer  roots,  which  frequently  supply  the  bulk  of  nourishment,  are 
either  bared  or  torn  asunder. 

1.  Gypsum  diminishes  its  volnmo  in  an  inconsideraulo  degree. 

2.  Fine  carbonate  of  lime  loses  but  little  bnlk,  while  clay  exceeds  it, 
and  humus  exhibits  a  remarkable  degree  of  contraction. 

3.  The  addition  of  sand,  or  carbonate  of  lime  to  clay,  diminishes  this 
property  of  contraction. 

4.  Many  kinds  of  marl  fall  into  small  pieces  on  drying,  because  of  the 
great  difference  which  clay  and  lime,  the  elements  of  marl,  experience 
in  their  diminution  of  bulk  on  drying,  after  having  been  moistened, 
these  individual  parts  changing  their  volume  in  different  degrees,  and 
thug  causing  a  more  easy  disintegration. 

5.  Humus  experiences,  on  drying,  the  greatest  diminution  of  bulk, 
contracting  at  least  one-uftb,  and  expanding  again  under  the  action  of 
moisture.  This  is  why  the  upper  surface  of  the  earth,  in  damp,  turf 
bottoms, containing  much  hum  lis,  frequently  rise's  or  sinks  several  inches, 
according  as  the  soil  is  pcuetrated  with  more  or  less  water.  The  eleva- 
tion of  these  soils  is  more  remarkable  dnring  a  sharp  frost,  after  wet 
weather,  the  freezing,  by  its  expansion,  still  lurtlier  increasing  the  vol- 
ume of  the  particles  of  water  within  the  turf.  Hence,  too,  the  reason 
why  these  turf  bottoms  have,  in  their  wet  state,  a  rcruarkiible  elasticity 
if  heavily  trodden  upon. 

Property  of  tlweartlut  to  absorb  moisture  from  the  atmosphere. — Most  of 
the  earths  which  are  commonly  found  in  soils  have  the  property,  in  their 
dry  state,  of  absorbing  moisture  from  the  atmosphere,  and  this  influ- 
ences, considerably,  their  different  degrees  of  fertility. 

L  All  soils,  excepting  siliceous  sand,  thus  absorb  moisture.  Slaty 
nurl,  similar  to  the  sands  in  sumo  conditions,  surpasses  them  in  this 
respect;  clay  soils,  especially  those  containing  humus,  absorb  most 
fiedy. 

2.  Humus,  although  possessing  the  greatest  power  of  absorption,  ex- 
hibita  degrees  of  difference  according  to  its  kinds;  purely  vegetable, 
hmie  acid  absorbs  moisture  more  freely  than  that  obtained  from  animal 
manure, 

3.  The  degree  of  absorption  lessens  as  soils  become  saturated  with 
moisture,  which  generally  occurs  in  a  few  days.  A  portion  of  the  ab- 
sorbed moisture  becomes  vaporized  by  the  action  of  Kunlight.  and  thus 
iiperformed  a  natural  openittou  which  exerts  a  very  bemticial  efie-jt- 
»poo  vegetation.  The  earths  absorb,  at  uight,  moisture  which  tiny  par- 
tfaily  give  off  during  the  day. 

4.  While  fertile  arable  soils  absorb  moisture  freely,  this  is  not  an  in- 
fallible  test  of  their  properties,  and  the  test  requires  much  modification 
in  its  application.  ■ 

Property  of  earths  to  absorb  oxygen  pan  from  the  atmosphere. — Alexander 
Vou  Humboldt,  many  years  ago,  pointed  out  this  property  of  the  earths, 
*«J  experiment  contirms  it,  always  providing  that  the  earths  arc  in  a 
Moist  condition. 

L  All  the  earths  lose  this  property  upou  drying,  and  regain  t:  as  sm,n 
■>  they  are  moistened. 

2.  Horn  us  exhibits  it  in  the  greatest  degree  ;  the  ckivsapinu.ichnL-ar- 
10  A 
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est  to  it,  and  the  sands  absorb  least.  Fertile  earths  absorb  more  thai 
those  poorer  iii  humus  and  clay.  The  included  air,  standing  over  thein 
at  last  becomes  so  void  of  oxygen,  that  lights  are  extinguished,  aud  aui 
nials  die  in  it. 

3.  Tlte  methods  of  absorption  differ;  humus  combines  partly  with  th( 
oxygen,  chemically;  the  inorganic  earths  absorb  the  gas  without  iuti 
unite  combination. 

4.  When  earths  are  frozen  or  covered  with  an  icy  surface,  absorpti 
of  oxygen  ceases;  and  the  action  increases  with  the  warmth  of  tenipei- 
ature,  varying  from  59°  to  Gj^°  1*'.  Many  pbeuoineua  prove  that  oxygen 
is  an  important  agent  in  vegetable  as  well  as  iu  animal  economy.  It  if 
particularly  necessary  to  the  germination  of  seeds  arid  the 'growth  oi 
plants.  By  turning  up  the  soil  in  any  manner  fresh  layers  are  brought 
into  contact  with  and  fertilized  by  tin*  oxygen,  ami  as  a  moist  condition 
of  soil  favors  this  absorption,  it  should  be  preserved. 

Power  of  the  earths  to  retain  beat. — The  earths  have  the  power  of  re- 
taining the  warmth  which  they  accumulate  from  the  Atmosphere  and  the 
heat  of  the  sun,  and  of  giving  it  mit  to  surrounding  bodies.  It  is  different 
from  sjH'eitic  heal,  aud  its  degree  depends  upon  the  capacity  of  the  body 
for  conducting  heat. 

1.  The  sands  possess  this  power  to  the  greatest  extent;  hence  the 
heat  and  dryness  of  sandy  districts  in  summer.  Their  slight  water 
containing  power,  in  consequence  of  wbicb  little  warmth  is  lost  by  evap- 
oration, increases  this  condition. 

2.  Slaty  marl  stands  next  to  sand  in  this  capacity;  and  this,  joined  to 
its  greater  power  of  retaining  water,  contributes  largely  to  its  fertility. 

3.  i  I  umiis  has  the  least  power  of  retaining  heat,  and  turf  soils  abound- 
ing in  hninits  warm  but  slowly,  because  they  contain  water,  only  a  small 
portion  of  which  they  lose  rapidly  by  evaporation. 

4.  Magnesia,  combined  with  sands  and  slaty  marls,  largely  p< 
this  beat-retaining  power. 

5.  The  greater  the  mass  of  an  earth  the  more  extensive  will  be  its 
power  of  retaining  heat.  We  may,  therefore,  from  the  absolute  weight 
of  an  earth  conclude  tolerably  well  in  regard  to  the  extent  of  its  power. 

Warming  of  nail*  by  tlie  sun. — The  various  earths  acquire  heat  from  the 
sun  in  different  proportions,  and  this  property  may  exert  a  sensible 
influence  on  vegetation..  Land  consisting  of  light-colored  clay  warms 
less  quickly  and  powerfully  in  the  sunlight  than  a  dark,  dry  soil ;  block 
garden-mold,  rich  iu  Humus,  becomes  much  warmer  than  meager  lime- 
stone or  clay  soils.  Very  different  external  circumstances  may  affect 
the  warming  of  the  soils,  and  may  be  classed  as  follows:  1st,  the  different 
colors  of  the  surface  earths;  2d,  the  different  degrees  of  dampness  present 
daring  the  exposure  of  the  earths  to  the  sun's  influence;  3d,  the  compo- 
nent materials  of  the  earths;  4th,  the  different  angles  at  which  the  son's 
rays  fall  upon  the  soil. 

1.  The  influence  of  the  color  of  soils  on  the  quantity  of  heat  received 
by  them  may  be  tested  as  follows:  Place  thermometers  in  the  several 
soils, covering  their  bulbs  an  eighth  of  au inch  high  with  earth;  sprinkle 
the  surfaces,  by  means  of  a  Sue-lawn  sieve,  with  lampblack  for  a  black 
color,  and  magnesia  for  a  white,  leaving  one  soil  of  its  natural  color. 
In  August,  with  a  temperature  in  the  shade  of  77°  F.,  the  increase  with 
the  black  color  was  found  by  Professor  Schiibler,  of  the  University  of 
TUbingen,  to  be  from  77°  to  123^°  F.;  the  white  from  77°  to  110°  F.; 
and  the  natural  color  from  77°  to  1J2J°  F.  Thus,  the  increase  of  tem- 
perature with  the  black-colored  earth  was  46i°;  with  the  white,  33°; 

id  with  the  natural,  36£°.    Other  colored  earths  exhibit  corresponding 
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differences  of  degree  in  temperature.  TYhen  exposed  for  hoars  to  the 
son  they  never  attain  tho  same  degree  of  heat — the  black  earths  acquir- 
ing the  greatest  heat  and  the.  lighter  ones  remaining  cooler. 

2.  If  ire  expose  earths  of  the  same  kind  in  a  dry  aud  a  wet  state  to 
the  sun,  the  wet  earth  never  attains  an  equal  degree  of  heat  with  the 
dry.  The  depression  of  temperature  arising  from  evaporation  amounts 
to  lli°  to  u£°  F.  As  long  as  the  earths  remain  saturated  with  water 
they  show  little  difference  in  their  heat-acquiring  powers,  as  they  give 
•IT  to  the  air,  in  this  condition,  nearly  equal  quantities  of  vapor  in  the 
samp  length  of  time;  as  the.v  gradually  dry,  the  difference  in  temperature 
uuwaws.  Light-colored  earths,  with  great  water-containing  powers, 
Jenuire  heat  slowly,  while  dark-tailored  sand  and  slates,  containing  less 
mowtnre,  liccnme  heated  more  quickly  and  powerfully, 

3.  The  diffeieiit  ingredients  which  enter  into  the  composition  of  soils 
hire,  ill  themselves,  far  less  inliueiicc  on  the  capacity  of  soils  to  become 
tinned  by  the  sun  than  their  color  and  dryness.  If  we  impart,  artifi- 
cially, to  earths  the  same  color  and  expose  iliem  in  a  similarly  dry  con- 
dition to  the  sun,  the  differences  in  temperature  will  lie  inconsiderable; 
■o  that  the  various  capacities  of  earths,  in  their  natural  state,  (or  re- 
setting heat  from,  tho  sun,  depeud  particularly  upon  their  color  and  dry- 
■m 

t  The  inclination  of  the  ground  toward  the  sun  has  a  very  consider- 
able iudnenee  on  the  degree  of  heat  which  the  soil  receives  from  its 
rava,  and  the  greater  warmth  is  produced  as  the  incidence  of  the  ray 
inproBchea  mure  nearly  to  a  right  angle,  or  ,90°,  with  the  surface.  If 
the  actual  increase  of  tlie  tempera  Hire  in  the  sun  over  that  in  the  shade 
be  between  45°  and  63°,  as  is  often  the  case,  on  clear  summer  days,  this 
increase  would  be  only  half  as  great  if  the  same  light  spread  itself,  in  a 
more  slanting  direction,  over  a  surface  twice  as  extended.  This  is  the 
rewon  why  heat  so  frequently  increases  on  the  slopes  of  mountains  and 
rocks  which  have  an  inclination  toward  the  south.  When  the  sun  is  at 
in  elevation  of  00°  above  the  horizon,  as  is  more  or  less  the  case  toward 
mod  in  the  middle  of  summer,  the  sun's  rays  fall  on  the  slopes  of 
mountains  which  arc  raised  to  an  inclination  of  3<P  to  the  horizon,  nt  a 
right  angle;  but  even  in  the  later  mouths  of  summer  the  sun's  rays 
frequently  full  on  them  under  a  right  angle  in  eases  where  the  slopes 
we  yet  steeper.  Such  declivities,  particularly  in  the  geographical  lati- 
tude of  Germany,  arc  therefore  peculiarly  suited  to  the  cultivation  of 
plants  which  require  a  high  temperature,  such  as  the  vine,  lly  an 
accurate  comparison  of  the  powvr  of  the  sun's  rays  to  warm  the  soil, 
with  reference  to  the  different  seasons,  we  shall  perceive  more  distinctly 
the  in  Hue  nee  of  the  different  inclinations  of  tho  ground  toward  the  sun.' 
Capacity  of  soils  to  derelup  heat  tcithin  themselves  on  being  moistened.— 
Powdery  Bubstances  in  general,  and  consequently  the  earths,  possess  the 
property  of  developing  warmth  when  moistened  while  in  a  dry  state; 
bat  in  nature  they  are  scarcely  ever  found  in  this  perfectly  dry  condi- 
tion, Tbe  ratu  falling  in  warm  seasons  is  many  degrees  colder  than  the 
lower  stratum  of  the  atmosphere  and  the  upper  surface  of  the  earth, 
which  it  immediately  moistens;  so  that  the  earth  in  hot  weather  becomes- 
Mther  cooler  than  otherwise  by  the  rain.  When  the  earth  has  previously 
been  very  dry,  the  cooling  of  it  by  the  rain  can  only  be  reduced  about 
one  degree  of  Fahrenheit,  and  this  would  have  little  elicct  on  vegetation, 
•nd  in  tbe  colder  seasons,  when  the  earth  is  already  damp,  so  slight  a 
development  must  be  inappreciable. 

Galvanic  and  electrical  relations  of  the  earths. — The  pnrc  earths,  as 
■ad,  Ume,  magnesia,  and  gypsum,  iu  their  dry  state,  are  nonconductors; 
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the  clays  are  imperfect  conductors;  and  the  clayey  earths  are  weak,  im- 
perfect conductors.  The  presence  of  the  moistnre  and  of  oxide  of  iron 
found  in  all  the  clays,  appears  to  be  the  base  of  this  phenomenon. 

Influence  of  the  simple  earths  on  the  germination  of  seeds.— The  devel 
opuient  of  the  germ  depends  upon  the  looseness,  moisture,  and  tempera 
tare  of  the  soil,  as  well  as  upon  its  warmth  and  consistence. 

1.  In  moist  siliceous  and  calcareous  sand  the  grains  germinate  in  sum 
mer  in  a  few  days,  and  develop  well,  but  suffer  as  hot  weather  approaches. 

2.  In  gypsum  powder  they  develop  indifferently.  • 

3.  In  sandy  clay  no  proper  development  takes  place. 
i.  This  is  also  the  case  in  loamy  and  stiff  clay. 

5.  In  pure  clay  no  change  whatever  occurs,  bat  the  grains  develop. 
well  when  transferred  to  proper  soil. 

C.  In  pure  carbonate  of  lime,  carbonate  of  magnesia,  and  slaty  marl,  as 
well  as  in  pure  humus,  garden-mold,  and  arable  soil,  the  seed'  germinate 
well — the  young  plants  in  warm  weather  developing  themselves  most 
beautifully  iu  tho  humus,  and  in  the  carbonate  of  magnesia,  in  conse- 
quence, probably,  of  the  greater  power  of  containing  water  which,  these 
earths  possess. 

iS'oii  as  adapted  to  climate. — In  such  warm  countries  as  have  also  a 
small  mean  quantity  of  rain,  those  kinds  of  soil  which  have  a  great 
power  of  containing  water  will,  if  other  circumstances  are  the  same,  be 
the  best;  while  those  soils  which  have,  on  the  contrary,  a  small  power 
of  containing  water  will  be  found  better  suited  for  countries  with  a 
greater  amount  of  rain.  Those  very  soils,  therefore,  may  be  fertile  for 
ono  country  which  become  no  longer  so  for  another,  under  a  change  oi 
external  circumstances;  the  usual  alternation  of  dry  and  wet  years 
being  on  the  same  principle,  more  favorable  to  the  one  or  to  the  other 
country,  according  as  their  predominating  soils  respectively  possess  a 
greater  or  less  degree  of  this  power  of  containing  water. 

General  remarks  on  the  foregoing. — In  the  examination  of  soils,  the 
determination  of  their  power  of  containing  water,  and  of  their  weight, 
consistency,  and  color,  in  connection  with  their  chemical  analysis,  will, 
in  the  majority  of  cases,  be  sufficient  to  enable  us  to  conclude,  with  great 
probability,  as  to  their  remaining  physical  properties.  The  more  an 
earth  weighs,  tho  greater  also  in  general  is  its  power  of  retaining  beat ; 
tho  darker  its  color,  and  at  the  same  time  the  smaller  its  power  of  re- 
taining water,  the  more  quickly  and  strongly  will  it  be  heated  by  the 
sun's  rays;  the  greater  its  power  of  containing  water,  the  more  has  it 
in  general  tho  power  also  of  absorbing  moisture  from  the  atmosphere 
when  it  is  in  a  dry  state,  and  oxygen  when  it  is  in  a  damp  state,  and  the 
slower  it  usually  is  to  become  dry,  especially  when  it  is  endued  at  the 
same  time  with  a  high  degree  of  consistency.  Lastly,  the  greater  the 
power  of  containing  water,  and  at  the  same  time,  the  consistency  of  a 
soil,  the  colder  and  wetter  of  course  that  soil  will  bo,  as  well  as  the  stiffei 
to  work,  either  in  a  wet  or  dry  state,  and  the  more  judicious  therefore 
will  it  be  to  break  it  up  before  the  setting  in  of  the  frost,  in  order  that 
its  consistency  may  be  improved  by  the  due  penetration  of  the  fro 
during  the  winter;  and  for  the  cultivation  of  many  plants,  the  more 
requisite  will  it  bo  found  for  the  permanent  improvement  of  such  a  soil, 
to  counteract  its  too  great  consistency  and  power  of  containing  water 
by  mixing  it  with  looser  earths,  as  lime,  marl,  and  sand.. 

In  this  and  the  preceding  report,  the  French  thermometrical  centigrade 
scale  has  been  used  frequently.  To  convert  this  into  tho  Fahrenheit 
scale,  we  must  remember  that  5. centigrade  degrees  are  equal  to  &° 
Fahrenheit;  so  each  centigrade  degree  amounts  to  1.8°  of  Fahrenheit. 
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It  mast  be  remembered  also  tliat  the  zero  or  freezing  point  of  the  cen- 
tigrade corresponds  to  3ii°  Falirenlie.it. 

ANDRE  FOEY 
Hon.  DOBACE  Capron, 

Commissioner. 


TIIE  AMERICAN  POMOLOGICAL  SOCIETY 

A  BEPOBT  OF  ITS  HISTORY  AND  rBOGRESS. 

SrB :  lu  conformity  with  yoiir  request,  I  submit  a  brief  sketch  of  the 
American  Pomological  Society,  its  history,  its  progress,  and  its  work. 
The  convention  which  laid  the  foundation  of  this  society  first  assembled 
in  the  city  of  New  York,  pursuant  to  a  call  signed  in  behalf  of  the  horti- 
eoltoral  societies  of  Massachusetts,  Pennsylvania,  New  Jersey,  and  New 
Haven,  and  the  American  Institute,  on  the  10th  of  October,  lS-iS.  The 
objects  of  this  convention  were  stated  in  the  circular  by  which  it  was 
(tiled,  as  follows : 

lb  who  pare  fruits  from  various  sources  and  localities  with  a  viow  of  arriving;  at 
comet  coucliieions  as  to  their  merits,  and  to  settle  doubtful  points  respecting  tliem: 
'"  *— '-*  :n  determining  the.  synonyms  by  which  Clio  nanio  fruit  i/\  known  in  different 


of  the  country ;  to  compare  opinions  respecting  tbo  valuo  of  the 
"■~Tdj  in  cultivation,  and  to  endeavor  to  abridge,  by  general  co 

of  indifferent  or  worthless  sorts  at  the  present  time  propagated  by 


■Wind  fruit-growers;  toelicit  and  disseminate  poinological  information. and  to  main- 
Waft  cardial  spirit  of  intercourse  among  horticulturists. 

Bearly  all  the  leading  fruit-growers  and  nomologists  of  the  country 
woe  present,  among  whom  may  be  named  the  late  A.  J.  Downing,  Wil- 
litm  E.  Prince,  William  Eeid,  and  Dr.  It.  T.  Underbill,  of  New  York ; 
Dr.  W.  D.  Brinclde,  of  Pennsylvania;  Samuel  Walker,  B.  V.  French. 
and  H.  H.  Crapo,  of  Massachusetts ;  Dr.  A.  S.  Munson,  of  Connecticut ; 
AH,  Ernst,  of  Ohio;  Thomas  Hancock,  of  New  Jersey;  L.  C.  Eaton, 
of  Bhixle  Island;  Joshua  Pierce,  of  Washington,  D.  (J.;  anil  Dr.  J.  W. 
Thompson,  of  Delaware;  and  of  those  who  still  live,  John  J.  Thomas. 
P.  Barry,  Charles  Downing,  S.  B.  Parsons,  and  George  Ellwanger,  of 
for  York;  Lawrence  Young,  of  Kentucky;  Charles  M.  llovey  and 
Robert  Manning,  of  Massachusetts;  Edward  Tatuall,  of  Delnwarc  ; 
Robert  Buist  and  Thomas  P.  James,  of  Pennsylvania ;  and  F.  K.  Elliott. 
of  Ohio. 

Tbe  convention  was  called  to  order  by  General  Tallmadge,  presidenl 
of  the  American  Institute,  and  its  presiding  olheer  was  the  present  iii- 
cmnbentofthechair,  with  a  vice-president  from  every  State  represented. 
The  secretaries  were  S.  B.  Parsons,  of  New  York ;  George  Deacon,  of 
Sew  Jersey;  and  P.  Barry,  of  New  York. 

This  convention  adopted  the  title  of  "The  American  Congress  of 
Fruit-Growcrs."  Its  first  work  was  the  appointment  of  a  special  fruit 
committee,  of  ■which  the  late  A.  J.  Downing  was  chairman,  to  report  ;■ 
list  of  fruits  worthy  of  general  cultivation.  After  a  session  of  three 
•lays  spent  in  the  discussion  of  this  list — which  resulted  in  its  adoption. 
with  very  few  changes — and  in  interesting  discussions  of  other  varieties. 
toe  congress  adjourned  to  meet  in  the  cirv  of  New  York,  on  the  tii^i 
Tuesday  of  October,  1849. 

A  similar  meeting  was  held  about  the  same  time  at  Buffalo,  New  York, 
under  the  auspices  of  the  New  York  State  Agricultural  Society,  which 
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took  the  title  of  the  North  American  Pomological  Convention,  and 
which,  at  the  meeting  in  New  York,  October,  1849,  was  united  with  the 
American  Congress  of  Fi nit -Growers,  under  the  name  of  the  American 
Pomologies!  Congress. 

The  next  meeting  of  the  congress  was  at  Cincinnati,  in  1850.  The 
president,  however,  owing  to  a  death  in  his  family,  was  unable  to  be 
present,  and  Dr.  W.  D.  Brinckle'  was  chosen  president.  Since  this  meet- 
ing the  sessions  have  been  held  biennially,  the  next  being  at  Philadel- 
phia, iu  1852,  when,  Dr.  Briuckle  having  declined  a  re-election,  the  former 
presiding  officer  was  again  called  to  the  chair,  which  be  has  occupied 
ever  since.  At  this  session  the  death  of  Mr.  Downing,  which  occurred 
a  short  time  previously,  was  announced  iu  a  eulogy  delivered  by  the 
president,  at  the  invitation  of  the  horticultural  societies  of  Pennsylvania 
and  Massachusetts.  A  constitution  and  by-laws  were  also  adopted,  and 
the  name  was  changed  to  the  '"American  Pomological  Society."  The 
session  of  1854  was  at  Boston;  1850  at  Rochester;  1858  at  New  York, 
when  a  large  number  of  varieties  of  fruits  was  added  to  the  rejected 
list,  making,  with  seventy-two  pears  discarded  iu  1854,  and  a  few  at 
other  sessions,  six  hundred  and  twenty-five  varieties  of  fruits  rejected. 
The  session  of  1860  was  at  Philadelphia;  18G2  at  Boston,  when  the 
present  plan  of  the  society's  catalogue  was  adopted,  and  1804  at  Roch- 
ester. The  session  of  1867  was  held  at  St.  Louis,  being  the  first  meeting 
west  of  the  Mississippi  River:  that  of  1809  at  Philadelphia,  when  for 
the  first  time  specimens  of  fruit  from  California  were  shown,  as  well  as 
fine  exhibitions  from  Kansas  and  other  new  States,  and  that  for  1871  ie 
appointed  at  Richmond,  Virginia,  on  the  6th,  7th,  and  8th  of  September, 
when,  it  is  anticipated,  the  whole  country,  South  and  North,  will  be  more 
fully  represented,  both  by  meu  and  fruits,  than  ever  before. 

The  progress  made  by  this  society  is  Ibrcibly  shown  by  the  fact  that, 
while  our  select  list  of  twelve  pears  in  1848  had,  only  eight  years  later, 
increased  to  ninety-four,  the  standard  of  excellence  has  not  been  lowered, 
but  raised.  Twenty-five  years  ago,  every  new  fruit  of  good  quality  was 
at  once  recommended  for  more  or  less  extensive  cultivation.  If  a  good 
bearer,  it  was  so  mnch  the  better;  if  a  hardy  and  vigorous  tree,  better 
still;  lint  quality  was  all  that  was  deemed  indispensable;  while  to-day 
a  fruit  must  combine,  iu  a  good  degree,  all  these  and  many  other  points, 
or  it  will  not  stand  the  test  of  this  society ;  and  even  some  of  those 
then  thought  most  desirable  are  now  on  the  rejected  list.  We  hear  no 
more  of  varieties  wbicb,  t  bough  not  of  sufficient  excellence  for  extensive 
cultivation,  are  yet  so  good  that  a  single  tree  should  be  in  every  large 
collection ;  a  sort  worthy  of  no  more  extensive  cultivation  is  now 
deemed  not  worth  growing  at  all. 

The  American  Pomological  Society  has  brought  together,  from  more 
than  thirty  States  and  provinces,  the  most  intelligent,  experienced,  sa- 
gacious, and  skillful  cultivators,  who  have  taught  each  other  and  made 
the  knowledge  of  one  the  property  of  all.  Its  example  has  led  to  the 
formation  of  similar  associations  in  England,  France,  and  Belgium,  and 
of  local  associations  in  our  owu  country. 

Its  published  proecediugs,  embracing  reports  of  discussions,  reports  of 
committees,  catalogues,  and  papers  on  various  pomological  subjects,  em- 
body, in  a  condensed  form,  a  mass  of  information  on  this  science— the 
best  thoughts  of  the  best  cultivators  throughout  our  land — possessed  by 
no  other  nation  on  earth.  Instead  of  the  fifty-four  varieties  recom- 
mended in  1848,  its  catalogue  now  contains  the  names  of  five  hundred 
and  eighty  fruits,  viz:  one  hundred  and  seventy-six  apples,  one  hundred 
and  seventeen  pears,  thirty -nine  cherries,  fifty-one  peaches,  .six  nee- 
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brines,  twelve  apricots,  thirty-six  plums,  four  quinces,  thirty-seven 
native  grapes,  twenty-two  foreign  grapes,  twenty  currants,  thirteen 
gooseberries,  eighteen  raspberries,  four  blackberries,  and  twenty-five 
strawlxTriep.  The  list  of  otie  hundred  and  twenty-six  varieties  rejected 
is  1W9  has  grown  to  six  hundred  and  twenty-five,  viz:  one  hundred 
and  twenty-six  apples,  three  hundred  aud  fifty-one  pears,  five  apricots, 
thirty-two  cherries,  two  grapes,  thirty-one  plums,  three  raspberries,  and 
Btventy-five  strawberries ;  making  a-  total  of  otic  thousand  two  hundred 
and  bve  varieties  of  fruit  on  which  the  society  has  set  the  stamp  of  its 
approval  or  rejection. 

While  the  results  achieved  by  other  societies  are  of  undoubted  local 
value,  the  work  of  this  national  Bociety  is  a  common  possession  to  every 
inhabitant  of  our  wide  land.  Perhaps  the  most  important  and  valuable 
work  it  has  accomplished,  is  its  catalogue  of  traits  adapted  to  the  various 
sections  of  our  country.  Into  this  is  condensed  the  substance  of  all  its 
proceedings  and  the  various- State  reports.  This  list  is  in  a  progressive 
Kate,  and  with  every  revision  it  may  be  expected  to  approximate  more 
nearly  to  perfection. 

Ifce  number  of  delegates  attending  the  first  meetings  at  Sew  York 
tm  107,  while  our  present  list  of  members  counts  311,  from  almost  every 
State  and  Territory.  The  cultivation  of  fruits  has  so  greatly  increased 
dues  the  formation  of  this  society  that  it  is  difficult  to  convey  any  idea 
of  its  expansion  to  those  who  have  not  watched  it  from  the  beginning. 
At  that  time  the  work  of  testing  the  best  varieties  of  the  pear  had  uot 
generally  commenced,  and  the  few  pear  orchards  planted  were  on  a  very 
limited  scale,  while  now  we  have  orchards  of  tens  of  thousands  of  trees, 
aid  tingle  varieties  planted  by  the  five  thousand.  The  native  grape, 
at  to  Its  improvement,  find  consequently  its  cultivation  ou  an  extensive 
scale,  may  almost  be  said  to  have  bceu  created  since  tho  origin  of  this 
society.  Among  these  new  varieties  are  those  so  well  adapted  to  every 
put  of  the  country,  that  we  find  vineyards  covering  in  the  aggregate 
thousands  of  acres,  where  formerly  not  one  was  to  he  seen.  The  plant- 
ing of  grapes  for  wine  was  then  hardly  thought  of,  and  California,  where 
nearly  four  million  gallons  of  wine  were  made  iu  1870,  was  then  practi- 
cally an  unknown  laud.  Indeed,  in  the  whole  history  of  horticulture 
nothing  has  ever  been  witnessed  like  its  progress  ou  our  western  coast. 
Io  regard  to  the  grape,  who  can  doubt  that  California,  with  its  high 
temperature  and  dry  atmosphere,  fully  equal  to  the  most  favored  por- 
tions of  Europe,  with  suitable  lauds  of  almost  boundless  extent,  where 
pipes  are  produced  at  as  little  cost  as  anywhere  on  tho  globe,  and 
where  in  some  sections  of  the  State  wine  can  be  stored  in  opeu  sheds  in- 
tend of  costly  cellars,  witbout  injury,  is  destined  to  become  one  of  tho 
greatest  grape- growing  and  wine-producing  countries  of  the  earth  1  '  Al- 
ready some  of  their  wines,  made  from  foreign  grapes,  compare  so  favora- 
bly with  the  sherries  and  Burgundies  of  Europe  as  to  leave  no  doubt  of 
their  being  legitimately  classed  with  these,  and  with  which,  considering 
their  age,  they  do  not  suffer  by  comparison.  The*  Ug  grows  almost  *|iou- 
taneously,  and  bears  abundantly  ;  and  as  soon  us  the  process  of  drying 
ia  understood,  it  will  become  oue  of  the  most  important  products  oi'  tho 
soiL  The  culture  of  the  almond  and  olive,  as  well  as  of  silk,  gives  prom- 
ise of  profitable  results. 

In  regard  to  progress  in  the  cultivation  of  small  fruits  we  select  tho 
strawberry  as  the  most  important.  Iu  the  first  select  list  of  this  society 
only  three  sorts  were  mentioned,  while  the  present  list  contains  twenty- 
live  kinds  appioved  for  cultivation  in  some  part  of  the  country,  uot  to 
t  the  hundreds  of  others  possessing  more  or  less  merit  which 
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have  been  introduced,  and  the  many  now  under  examination  by 
society.  The.extent  of  plantations  of  this  fruit  has  increased  in  a 
responding  ratio.  From  Norfolk,  Virginia,  where  twenty  years  ag< 
cultivation  had  not  commenced,  two  millions  of  quarts  have  been 
to  the  market  in  one  season ;  and  from  a  single  railroad  station  in 
nois,  a  thousand  bushels  have  beeu  sent  daily  to  market.  I  m 
speak  in  a  similar  strain  of  the  other  small  fruits,  which  in  many  i 
lies  form  almost  the  total  diet  in  the  summer  season.  As  to  the  a 
and  peach,  their  cultivation  has  so  increased  as  to  be  hardly  state( 
paper.  Then,  the  interest,  discussions,  and  correspondence  in  regai 
fruits  were  confined  to  narrow  limits;  now,  through  the  members 
the  publications  of  this  society,  it  has  spread  all  over  the  com 
Then,  the  principles  and  practice  of  fruit  culture  were  unsettled  and 
systematized ;  now,  by  the  united  experience  of  the  oldest  and  best 
tivators  in  the  land,  many  of  these  have  been  well  determined, 
furnishing  the  most  reliable  information.  Then,  very  few  experim 
had  been  made  in  artificial  hybridization  or  cross-fertilization 
the  production  of  new  varieties  of  fruit;  now,  enterprising  cultiva 
al'  over  tueconntry  are  using  those  processes  of  scientific  inanipulu 
to  originate  improved  varieties.  These  experiments  have  thus  far  I 
made  chiefly  with  the  grape  and  strawberry,  but  they  will.doubtless  i 
be  applied  to  other  fruits;  so  that  the  production  of  new  varie 
suited  to  every  locality  in  the  country,  is  but  a  question  of  time.  T 
the  nomenclature  of  our  fruits  was  in  a  chaotic  state ;  now,  this  confii 
has  been  so  far  cleared  up  and  systematized  that  one  of  the  most  s 
iug  points  in  regard  to  the  collections  of  fruits  exhibited  from  Ea 
and  other  new  States  is  the  correctness  and  uniformity  of  their  noi 
culture,  and  the  same  observation  may  be  made  in  regard  to  the  v. 
ties  cultivated  in  California,  as  we  have  witnessed  the  past  season. 
No  better  illustration  eould  be  given  of  the  value  of  the  work  of 
society,  than  the  fact  that,  whether  on  the  Atlantic  or  Pacific  coas 
in  the  central  valleys,  its  publications  are  eagerly  sought  after  as  aut 
ity,  thus  giving  a  standard  of  pomology  to  every  section  of  our  coui 
By  reference  to  its  catalogue  the  cultivator  in  any  State,  and  in  s 
instances  any  section  of  a  State,  can  ascertain  at  a  glance  what  v 
ties  of  ffnit  have  been  proved  by  experience  to  be  best  adapted  t< 
locality.  By  constant  revision,  and  the  additibn  of  new  fruits  as  fat 
tested,  and  proved  to  be  of  value  for  general  cultivation,  these  lists 
become  yearly  more  full  and  complete.  Nor  have  the  labors  of 
society  been  confined  to  designating  the  fruits  most  desirable  for  pi 
iug;  the  rejected  lists  making  known  those  which  should  noi 
planted,  are  at  least  of  equal  value.  The  researches  of  the  society  1 
not  .been  confined  to  our  own  native  fruits,  but  no  sooner  is  a 
foreign  variety  made  known  than  it  is  transferred  to  onr  collectioi 
trial,  in  the  hope  that  it  may  be  adapted  to  some  section  of  oar  v. 
spread  country.  Nor  are  these  enterprises  limited  to  this  society;  o 
associations,  stimulated,  by  our  exertions,  are  recognizing  the  import 
of  fro  it  culture  as  one  of  the  most  pleasant  and  profitable  departm 
of  industry.  Our  labors  have  received  the  sanction  of  the  Governn 
inasmuch  as  the  Department  of  Agriculture  has  for  many  years  dire 
its  attention  to  this  branch  of  its  work.  The  collection  of  native  g 
gathered  under  the  direction  of  Mr.  Saunders,  the  superintenden 
the  experimental  garden  of  the  Department,  will  be  of  the  highest  v 
to  the  grape-growers  throughout  the  country,  by  testing  the  di 
ent  varieties,  and  establishing  a  correct  nomenclature  of  Amer 
>es ;  while  the  collection  cf  .Russian  apples,  lately  procured  by 
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Depart  men  v.  it'  it  results  in  introducing  a  single  variety,  adapted  like 
the  Bed  Astracuiiii  to  every  part  of  the  conn  try,  or  a  variety  which  will 
HMlare  the  cold  of  the  Northwest,  where  the  ordinary  kinds  ftil  from 
the  severity  of  the  winters,  will  be  worth  many  times  its  cost  to  tlic 
country.  * 

Among  other  objects  specified  in  the  circular  by  which  the  first  meet 
ins  of  the  Congress  of  Fruit-Growers  was  called  together,  is  this:  "To 
maintain  a  cordial  spirit  of  intercourse  among  horticulturists;"  and, 
although  last  mentioned,  and  to  be  effected  rather  by  incidental  and  in- 
direct Uiau  by  direct  means,  it  has  not  been  forgotten,  as  the  joyous 
meetings  and  kindly  partings,  the  generous  hospitalities  given  aud  re- 
ceived at  its  meetings,  bear  wituess.  Nor  has  the  influence  of  these 
amenities  ceased  with  the  close  of  onr  sessions,  but  remained  with  us, 
in  pleasant  anticipations  of  the  time  when  we  should  again  come 
together  in  mutual  congratulations,  as  we  hope  and  trust  ever  to  do. 
MARSHALL  P.  WILDER. 

Hon.  Horace  Catron, 

Commissioner. 


BEPORT  OF  THE  EDITOR 

8m:  The  investigations  and  other  labors  of  the  Department,  not 
reported  either  in  the  regular  or  special  reports  of  the  preceding  pages, 
hare  been  more  numerous  and  more  extended  than  in  former  years. 

Activity,  approaching  restlessness,  is  the  predomiuent  characteristic 
of  agricultural  thought  in  this  country  at  the  present  time.  The  ambi- 
tions young  farmer,  with  little  capital  in  money  and  mtich  in  muscle,  is 
seeking  cheap  land  and  promising  branches  of  culture,  while  the  culti- 
vator of  advancing  years  and  successful  experience  is  turning  from 
mere  speculation  in  land  to  rational  processes  of  scientific  agriculture; 
>nd  this  Department  is  daily  called  upon  to  lead  the  way  in  the  solution 
of  knotty  questions  presented  by  workers  in  a  broad  field,  laboring  in 
every  branch  of  rural  avocation,  trained  to  every  degree  of  varied 
efficiency,  and  imbued  with  the  teaching  of  every  practical  school  of 
husbandry  of  the  civilized  world.  It  is  made  the  province  of  the 
Department,  by  the  organic  act  which  instituted  it,  to  aid  in  resolving 
these  difficulties,  and  harmonizing  the  contrarieties  in  practice  resulting 
from  diverse  education,  occupation,  climate,  and  other  circumstances, 
by  investigations,  researches,  and  collocations  of  illustrative  facts,  more 
extended  and  persistent  than  individuals  in  these  superficial  times  can 
afford  to  undertake. 

Necessarily  this  research  is  largely  statistical,  and  the  summary  of  its 
reanlts  most  embrace  material  brought  to  light  through  its  agency,  ;ts 
"ell  as  that  communicated  officially  by  cooperating  societies,  and  to 
aome  extent  the  corroborative  and  allied  facts  presented  in  current  pub- 
locations.  In  this  view,  the  collection  of  "Current  Facts  in  Agricul- 
ture,'' and  "Recent  Farm  Experiments,"  made  with  regard  to  their 
intrinsic  value  for  completeness  and  utility  as  a  record  for  future  refer- 
ence, is  deemed  a  work  of  much  importance,  even  though  an  occasional 
eiperhnenter  may  have  communicated  the  results  of  his  labors  to  the 
public  through  some  other  channels.  An  eminent  professor  of  practi- 
cal agriculture,  In  communicating  his  appreciation  of  this  feature, 
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affirms  that  no  one  realizes  folly  the  value  and  "comfort  of  having  an 
assemblage  of  such  facts,  scattered  through  innumerable  reports  and 
papers,  brought  together  into  one  locus  year  after  year,  so  that  tbe  ex \<en- 
menter  and  theorizer  niay  have  a  large  number  of  ascertained  facts 
with  which  to  compare  his  ow»  experiments  and  his  own  theories." 

The  special  investigations  of  tbe  past  year,  many  of  which  are  not 
yet  complete,  include  an  examination  into  the  imlusti-i.il  condition  and 
progress  of  settlement  and  improvement  of  our  immense  Rocky  Moun- 
tain area ;  tbe  evidences  of  industrial  diversification,  and  the  adoption 
fit  advanced  agricultural  practice  in  the  Southern  States;  tbe  possibili- 
ties  of  great  natural  advantage  in  tbe  introduction  of  plants  manifest)} 
snited  to  some  section  or  climate  of  the  country ;  the  diseases  and  mor 
tality  of  farm  animals;  the  question  of  transportation  of  farm  products, 
its  cost  and  its  abuses;  the  development  of  the  industrial  college  enter 
prise;  the  progress  of  beet-sugar  making,  forest  culture,  silk  production 
and  other  enterprises  by  which  the  varied  tastes  and  capacities  of  oui 
population,  native  and  immigrant,  may  bo  utilized)  the  major  industries 
of  agriculture  relieved  from  injurious  competition  in  production,  auc 
the  minor  products  required  by  the  increasing  wauts  of  our  civilizatior 
may  be  obtained  from  our  own  soils  by  our  own  labor. 

Much  labor  has  been  expended  in  the  collection  of  facts  illustrating 
the  resources  and  settlement  of  Western  America,  the  great  region  wesi 
of  the  valley  of  the  Missouri,  and  fragments  of  this  information  may  be 
found  in  the  present  report;  but  the  theme  is  so  large,  the  territorj 
which  it  covers  being  continental  in  extent,  and  so  isolated  as  to  render 
its  thorough  canvass  a  difficult  enterprise,  that  new  and  more  extended 
researches  will  be  undertaken,  with  the  hope  of  presenting  the  fresh 
and  most  complete  and  condensed  view  of  the  capabilities  and  agn- 
cultural  condition  of  this  new  territory  ever  yet  offered  to  the  public.  A 
great  obstacle  to  fidl  success  in  this  undertaking  has  been  the  extremely 
limited  appropriations  available  for  such  work. 

Another  important  investigation,  which  is  not  yet  complete,  has  rela- 
tion to  the  changes  in  the  agriculture  of  the  South,  its  products,  pro- 
cesses, and  labor.  A  section  only  of  this  material  has  been  embodied  it 
the  present  volume.  Much  valuable  information  has  been  obtained 
relative  to  the  truck-farming  and  fruit-growing  of  this  region,  partly 
for  local  supply  but  mainly  for  northern  markets ;  and  the  subject  will 
be  more  fully  examined  for  presentation  in  the  next  report.  The  rapid 
development  of  new  enterprises  in  the  production  of  subtropical  fruits 
in  Florida  will  greatly  enhance  the  interest  and  value  of  a  report  thm 
necessarily  deferred  to  include  the  operations  of  1871. 

While  this  work  has  been  continued  by  the  Department,  mainly  by  its 
regular  working  force  and  through  its  peculiar  machinery  and  channels 
of  communication,  the  arrangement  of  its  collected  material  has  been 
in  some  cases  confided  to  experts  employed  temporarily  for  the  puqwee, 
Of  tbe  matter  which  follows  in  the  present  volume,  that  relative  tc 
Epizootic  aptlta,  the  foot  and  mouth  disease  of  cattle,  which  caused  so 
much  alarm  in  Sew  York  and  New  England,  is  given  under  the  author- 
ity of  Professor  James  Law,  of  Cornell  University;  the  examination 
into  tho  anatomy  and  diseases  of  the  horse's  foot  was  made  by  Professor 
T.  li.  Crosby,  of  the  New  Hampshire  Agricultural  College;  the  pecu- 
liarities of  the  agricultural  patents  of  the  year  have  been  considered  by 
Dr.  J.  Brainard,  agricultural  examiner  in  the  Patent  Office;  the  article 
on  tbe  tbod  fishes  of  Alaska  is  supplementary  to  a  former  report  upon 
the  resources  of  that  Territory,  by  Mr.  Wm.  II.  Dall ;  in  the  arrangement 
of  the  abundant  material  descriptive  of  the  character  and  abuses  of  the 
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market  systems  of  our  large  cities,  the  assistance  of  Mr.  Joseph  B.  Lyman, 
agricultural  editor  of  tlie  New  York  Tribune,  has  ln-ca  enjoyed ;  returns 
concerning  the  present  status  of  Virginia  agriculture,  were  embodied 
by  Mr.  Thomas  S.  Pleasants,  of  Petersburg,  Virginia  ;  the  description  of 
the  agricultural  capacity  of  Wyoming  ami  a  jiort  ioii  of  1 1  tali  is  a  import 
by  Iter,  Cyrus  Thomas,  of  an  exploration  uiadciu  1.S7I);  Mr.  N.  C.  Meeker 
reports  tbc  progress  of  colonization  ami  tlie  results  of  irrigation  in  the 
Territories;  Dr.  EL.  Latham,  of  Laramie  City,  Wyoming,  communicates 
the  statement  concerning  the  pastoral  capabilities  of  that  region;  Mr. 
Elibu  Hall,  of  Athens,  Illinois,  gives  results  of  experiments  with  the 
gnaws  of  the  prairies  and  northern  plains;  and  Dr.  Edward  Pal- 
mer presents  the  results  of  personal  observations  concerning  food  pro- 
ducts of  the  North  American  Indians. 

In  the  present,  volume  are  found  continuations  of  the  history  of  the 

organization  and  development  in  the  work  of  industrial  education,  the 

UDaal  digest  of  the  State  reports,  the  spirit  of  recent  issues  of  agricul- 

twil  literature,  and  other  annual  indices  of  rural  activilv  and  progress, 

J.  II.  DODGE, 

Editor  of  Rcport$. 

Hon.  Horace  Citron, 

Oomviitsioner. 


TESTS  OF  DEPARTMENT  SEEDS. 

The  importance  of  careful  experiment  and  detailed  report  by  those  to 
whom  is  intrusted  the  test  of  seeds  distributed  by  this  Department, 
ha  been  repeatedly  urged.  The  though tlcssness  or  the  greed  which 
*onJd  cause  the  consumption  or  waste  of  new  and  approved  grams  or 
•wto,  is  guarded  against  by  the  exercise  of  care  in  the  selection  of  tho 
proper  persons  to  make  these  tests ;  yet  the  Commissioner  cannot  bo 
bdu  responsible  for  that  portion  of  tho  distribution  made  by  members 
of  Congress.  While  returns  detailing  the  experience  of  exiierimeuters 
tt  yet  too  often  neglected,  there  lias  been  avast  improvement  in  the 
put  year,  which  has  secured  more  valuable  reports  in  larger  numbers. 
Tie  benefits  of  the  distribution  as  shown  by  these  partial  indices  ont- 
*eigh  its  expense  in  a  manifold  degree,  and  show  how,  in  the  economy 
of  nature,  large  production  comes  from  smallest  germs.  While  the  cost 
of  leetl  distribution  in  ISO!)  was  but  half  a  dollar  for  each  thousand  of 
the  people,  there  is  reliable  evidence  that  a  single  specimen  of  grain 
distributed  in  ouo  of  the  thirty-seven  States  has  realized  in  enhanced 
production  ten  times  tho  amount  expended  for  all  seeds  sent  to  all  tho 
States  iu  that  year. 

The  Department  has  distributed  during  the  year  ending  December 
31,1870,353,391  packages  of  seeds,  including  the  varieties  mentioned 
in  the  accompanying  tabular  statement.  Of  these  packages  4,0-'4 
included  uuder  the  head  of  miscellaneous  were  distributed  lo  represent- 
atives of  this  Government  abroad,  and  in  exchange  with  loreign  socie- 
ties and  associations.  The  distribution  during  the  year,  as  iu  the  pre- 
ceding one,  has  beeu  chietly  made  through  members  of  Congress,  statis- 
tical correspondents,  meteorological  observers,  and  State  and  county 
agricultural  and  horticultural  societies  and  farmers'  clubs,  reporting 
icfdarly  to  the  Department. 
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TAPPAHANKOCK  "WHEAT. 

The  Tappahannock  wheat,  a  winter  variety,  originating  in  Virginia 
and  first  distributed  and  brought  into  general  cultivation  by  this  De 
partment,  is  still  a  very  general  favorite.  It  is  remarkable  for  product 
iveness,  early  maturity,  and  consequent  exemption  from  many  of  th 
evils  attending  wheat  culture,  and  for  the  excellent  quality  of  its  floni 
and  is  suited  to  a  wide  extent  of  country.  Mr.  Elisha  O.  Angell,  of  Man 
ton,  Providence  County,  Rhode  Island,  writes  to  the  Commissioner  tha 
he  has  for  two  years  sown  the'Tappahannock  wheat,  received  from  th 
Department  through  the  Rhode  Island  Agricultural  Society,  and  finds  i 
an  excellent  grain,  well  adapted  to  the  Northern  States,  hardy  and  fre 
from  blast  or  rust.  He  exhibited  some  of  it  at  the  New  England  au> 
New  Hampshire  fair  in  September  last,  and  received  the  first  premiun 
He  remarks  that  wheat  which  can  be  grown  in  Rhode  'Island  near  th 
sea-shore  with  success,  can  be  grown  in  almost  any  part  of  the  country 

In  Onondaga  County,  New  York,  this  wheat  is  fifteen  days  earlie 
than  any  other  variety.  A  farmer  in  Caynga  County  reports  that  o 
common  soil,  without  extra  manure  or  cultivation,  it  grew  well,  endure 
the  winter  well,  the  heads  were  large,  and  the  kernel  was  plump,  am 
from  its  earliness  escaped  both  rust  and  weevil ;  while  the  Soules  wheal 
under  like  conditions  of  culture,  was  ten  days  later,  and  rusted  badlj 
A  correspondent  in  Madison  County  writes  that  he  received  from  th 
Department,  four  years  since,  a  few  bags  of  Tappahannock  wheat,  am 
from  that  seed  the  variety  is  now  extensively  grown,  and  has  proved 
valuable  acquisition  in  bis  section.  In  Ontario  County  it  is  reported  t 
be  a  valuable  variety,  being  nearly  two  weeks  earlier  than  other  whe 
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Ihua  escaping  the  midge  and  weevil,  and  it  withstands  the  winter  well. 
Iu  Wayne  County,  last.yeur,  it  produced  twenty-eight  bushels  to  one 
soiyd,  and  is  considered  a  success.  From  Genesee  County  u  fanner 
writes  that  he  had  three  acres  of  Tappahnnnock  wheat  on  Tonawanda 
iiats,  (bottom  land,)  which, yielded  twenty-six  bushels  to  the  aery.  It 
was  eerlicr  and  produced  hotter  than  any  other  variety  in  the  neigh- 
borhood, doing  best  in  rich,  strong  land. 

In  Salem  County,  Sew  Jersey,  the  Tappahaimoek  has  been  cultivated 
with  profit  since  1S0C.  A  correspondent  reports  that  it  ripens  ten  days 
earlier  than  the  Amber  or  Blue  Stem,  and  last  fall  weighed  six:v-two 
ponnds  per  bushel,  while  the  Amber  weighed  fifty-sis  pounds.  The 
yield  compared  with  the  Amber  was  as  \i  to  'J.  lie  now  has  fifteen 
acres  of  the  Tappahanuock  sown  on  ibnr  varieties  of  soil. 

Id  Tioga  County,  Pennsylvania,  this  wheat  is  ten  days  earlier  than 
any  other,  the  kernel  plnmp,  and  the  yield  good.  It  is  also  successful 
in  Greene  County.  In  Washington  Comity  the  yield  is- thirty-fold,  and 
in  Lancaster  County  it  produces  twenty  to  twenty-two  bushels  per  acre, 
while  the  Mediterranean  yields  only  eight  to  ten.  From  Chester  County 
it  is  reported  the  most  valuable  of  forty  kinds  grown  there  this  year,  on 
account  of  its  early  maturity. 

In  Maryland  the Tappahannoek  thrives  well,  and  by  sonic  is  consid- 
ered the  best  winter  wheat  raised  in  the  State,  especially  on  account  of 
the  quality  of  its  dour.  Iu  Baltimore  County  the  Tappahanuock  is  cou- 
ntered a  very  valuable  variety,  and  n  correspondent  thinks  it  would  do 
atill  better,  especially  as  to  quality,  if  less  seed  per  aero  were  used.  In 
Montgomery  County  the  yield  is  not  very  large,  but  the  quality  is  excel- 
lent, and  the  grain  matures  early,  and  escapes  weevil  and  smut. 

From  ten  counties  in  Virginia  reports  have  been  received  upon  the 
value  of  this  wheat,  all  highly  favorable,  except  from  Priacess  Anne, 
where  the  want  of  success  is  attributed  to  cold  weather  in  June,  pro- 
ducing; rust.  In  Montgomery  County  the  yield  is  reported  large,  and 
the  grain  perfect,  exceeding  in  quality  the  seed  sown.  J  n  Kelson  County 
thirty-four  bushels  sown  broadcast  on  twenty-eight  acres  of  fallow  land, 
without  fertilizers,  yielded  six  hundred  and  eighty  bushels— over  twenty- 
Ibor  bushels  per  acre,  and  twenty  for  each  bushel  of  seed.  From  this 
county  it  is  reported  that  want  of  success  with  the  Tappa  bannock  wheat 
is  due  to  overseeding.  Another  correspondent  says  that  the  Tappa- 
hannoek seems  well  adapted  to  the  climate,  and  gives  general  satisfac- 
tion, and,  he  adds,  "  should  it  contiuue"to  maintain  its  present  standard, 
this  article  alone  will  be  worth  mom  to  our  country  ihan  the  cost  of  the 
Agricultural  Department." 

In  Henry  County  the  yield  the  first  year  from  I  he  seed  furnished 
weighed  seventy-one  pounds  per  measured  bushel.  In  Madison  County 
the  Tappahannoek  and  Poland  wheal  are  the  best  varieties.  Twenty- 
three  acres  seeded  with  twenty-seven  bushels  of  the  former,  in  TSU9, 
without  fertilizers,  yielded  fifteen  bushels  per  a-re.  In  Kockiuglmm 
County,  says  a  correspondent,  the  Tnppnhannock  has  well  nigh  sup- 
planted all  other  kinds  of  wheat.  In  K ortbuinberland  County,  which  is 
not  a  wheat-growing  county,  the  yield  without  fertilizers  is  aboni  ten- 
fold, and  quality  excellent.  Iu  Smyth  County  it  has  proved  a  variable 
wheat.  In  Tazewell,  its  yield,  early  ripening,  and  quality  are  related 
to  be  all  thai  can  bo  desired.  In  almost  every  report  of  experiments 
with  this  variety  in  Virginia  it  is  highly  commended. 

In  Brooks,  Braxton,  and  Jefferson  Counties,  West  Virginia,  the  Tap- 
pahannoek produces  well,  and  maintains  its  good  quality.  !t  is  reported 
that  in  some  portions  of  the  State  it  freezes  out;  probably  in  the  more 
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exposed  situations,  or  on  wet  soil,  as  the  climate  is  not  too  severe  for  it 
under  ordinary  circumstances.  In  some  localities  it  is  pronounced  the 
best  wheat  known. 

A  correspondent  in  Highland  County,  Ohio,  states  that  one  fanner 
has  five  acres  sown  lo  Tappnhunnock  wheat.this  fall,  the  seed  being  the 
product  of  a  package  sent  him  two  years  ago.  In  Ashland  Comity  it 
is  hardy,  stands  up  remarkably  well,  the  grain  is  superior,  and  weighs, 
when  very  clean,  sixty -live  pounds  per  bushel.  In  Erie  it  ripens  early, 
does  not  lodge,  and  is  believed  to  be  "just  the  thing"  for  that  section.  In 
Butler  County  a  yield  of  sixty-six-fold  and  of  superior  quality  is  reported, 
and  entire  satisfaction  is  expressed.  Iti  Perry,  as  reported  by  the 
secretary  of  the  agricultural  society,  it  makes  a  greater  yield  of  flour, 
and  of  better  quality,  than  any  wheat  ever  grown  iu  the  county.  In 
Auglaize  it  is  stated  to  Iks  the  linest  and  earliest  variety  known  there, 
and  sold,  in  the  autumn  of  1SG8,  lor  $-1  per  bushel  for  seed.  In  Meigs 
and  Logan  Counties  it  is  equally  a  favorite.  A  farmer  in  Union  County 
stares  that  he  received  from  the  Department,  iu  18G8,  one  pound  of  tbt 
Tappahannoek  wheat,  which  he  sowed  in  drills  on  limestone-gravel  land, 
clover'  sod.  It  did  well,  and  the  next  season  he  sowed  the  product  with 
field-drill  on  the  same  kind  of  land,  harvesting  about  eight  bushels. 
The  next  season  he  sowed  with  Held  -drill  one  and  one-half  bushel  tc 
the  acre,  on  very  strong  limestone-gravel  land,  clover  sod,  well  manured 
with  barnyard  manure,  and  obtained  thirty-six  bushels  of  beautiful, 
plump,  white  wheat  to  the  aero.  He  reports  the  Tappahannoek,  about 
ten  days  earlier  than  any  other  variety  in  that  section. 

In  Kentucky  this  variety  has  proved  valuable.  In  Harrison  County 
the  quality  is  reported  excellent,  and  the  yield  has  been  as  high  as  sixty- 
seven-fotd  on  well-prepared  ground.  In  Russell'  it  ripens  earlier  and 
produces  better  grain  than  any  other  variety  raised  in  the  county.  In 
Lebanon,  Mariou  County,  in  lSCO,  where  the  seed  was  drilled  in  on  well 
prepared  ground,  the  yield  was  seventy  two- fold  of  clean  wheat,  while 
other  wheat  ou  adjoining  land,  similarly  treated,  returned  only  eighteen 
fold.  The  Tappahannoek  was  also  the  earliest  variety  to  mature.  Ic 
Garrard  County  the  yield  in  ISC9  is  reported,  in  one  instance,  at  a  littlt 
more  than  sixteen  bushels  per  acre,  of  excellent  quality.  Iu  Edmonsor. 
the  yield  was  twenty-one  bushels  to  one  of  seed,  on  old  ground,  whicl 
was  considered  an  extraordinary  yield.  In  Scott  County  the  yield  wai 
thirty-fold,  and  the  ripening  ten  days  earlier  than  other  varieties.  It 
Bourbon  it  succeeds  admirably,  and  ripens  earlier  than  other  wheat 
Similar  reports  come  from  Clinton,  Owsley,  Scott,  Hopkins,  Boone,  anc 
Livingston  Counties. 

The  Tappahannoek  lias  proved  a  profitable  contribution  to  agriculturt 
in  Tennessee.  A  Coffee  County  correspondent  thinks  it  superior  to  al 
other  varieties  in  the  State;  Us  vigorous  growth,  hardiness,  early  ma 
turity,  freedom  from  smut  and  rust,  and  superior  quality  and  yield  o 
flour,  all  commending  it  as  the  most  desirable.  In  Perry  County,  when 
this  wheat  was  drilled  in  at  the  rate  of  one  peek  per  acre,  on  rich  anc 
well-drained  clay  soil,  the  yield  was  at  the  rate  of  fifty-two  bnskeli 
per  acre,  weighing  sixty  four  pounds  per  bushel.  Sown  broadcast,  on» 
bushel  per  acre,  and  lightly  plowed  in,  the  yield  was  thirty  eight  bushel: 
per  acre,  and  weight  sixty  and  one-half  pounds  per  bushel.  On  similai 
Boil,  with  like  cultivation,  but  with  two  bushels  of  seed  per  acre,  tin 
yield  was  ouiy  fifteen  bushels  per  acre,  and  weight  fifty-eight  and  one 
fourth  pounds  per  bushel.  These  experiments  were  made  upon  oni 
farm.    The  ad  vantage,  of  light  seeding,  with  this  wheat,  is  obvious 

id.is  supported  by  the  opinions  of  cultivators  in  Maryland  and  othei 
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State*.  In  TJnwkiiis  Cotnity  the  yield  was  ninety-fold,  and,  from  the 
pock  of  seed  sent  by  the  Department  in  18CC,  crops  of  two  t't  ton  nercs, 
on  right  or  ten  farms,  have  been  raised  ttie  present  year.  In  Greene 
County  this  wheat  was  the  principal  variety  raised  in  i.SU!>.  Complaint 
U  inane- of  its  liability  to  smut  in  tiiat  sort  ion,  and  a  successful  pre- 
vfotiveis  reported  to  be  a  solution  of  blue-stone  used  upon  tlio  seed. 
In  Sullivan  it  excels  all  otlier  varieties,  and  in  Giles  County  it  is  reported 
to  lie1*  a  deeided  favorite." 

From  North  and  Sour!)  Carolina  a  smaller  number  of  reports  of  ex- 
periments lias  lieon  reeeived  [ban  from  Rome  of  the  Southern  States,  but 

tkate  are  in  most  wises  highly  c meiidatory  of  the  Tappahannock 

wheat.  In  Franklin  County,  North  Carolina,  the  yield  is  thirty-fold, 
mil  in  Sorry,  on  upland  elay,  ahnir  twenty- five- fold."  In  Bertie  County, 
without  extra  eare  in  preparing  the  ground,  it  yielded,  in  iSliit,  forty  one 
bashi-l*  tor  one  of  seed,  and  in  Harnett  thirty-two.  In  liowan  the  yield 
was  thirty-one,  and  in  Montgomery  thirty-two-fnld.  In  Lenoir,  Stokes, 
Indrll,  Chowan,  and  Columbus,  it  proved  early  and  yielded  better  than 
tin  common  kinds.  In  eaeb  of  these  comities  it  is  crfniinendcd  as  a 
valuable  acquisition,  the  grain  being  excellent  in  quality,  and  suited  to 
thr  soil  and  el i mate,  in  Craven  County  the  yield  was  greater  than  that 
of  wheat  usually  sown,  and  the  quality  tine.  One  correspondent  notes 
the  Rmirth  of  forty  stems,  with  good  beads,  from  one  kernel,  the  wheat 
spreading  more  than  any  before,  seen  by  him.  In  Orange  County  the 
yield  was  twenty-fold  the  present  year  on  tobaeeo  land,  fifteen  "days 
earlier  than  other  varieties,  and  the  grain  excellent.  Hon.  John  Pool, 
writing  from  Pasquotank  County,  concerning  his  crop  of  the  present 
JW,  states  that  he  sowed  six  bushels  on  land  that  would  produce 
tWHity-Dve  bushels  of  corn  to  the  acre.  The  product  was  seventy-five 
botbels;  weight,  fifty-nine  and  one-half  pounds  to  the  bushel.  This  he 
■Jl  U)  greater  than  that  of  any  other  wheat  in  bis  section,  and  greatly 
Uherior  in  quality.  He  pronounces  the  Tappahannock  the  best  wheat 
for  liig  region  that  he  has  ever  seen.  In  Randolph  County  the  yield  is 
not  Mated  to  lie  greatly  superior  in  quantity  to  other  varieties,  but  the 
weijrjit,  in  some  instances,  is  sixty-seven  pounds  per  bushel. 

The  reports  from  South  Carolina  are  similar  to  those  from  North  Caro- 
lina concerning  the  value  of  this  wheat,  confirming  the  favorable  re- 
ports made  last  year.  Correspondents  in  Newberry  and  Union  Counties 
tijiwss  decided  preference  for  the  Tappahannock  over  other  varieties. 

Ill  Carroll  County,  Georgia,  the  yield  of  Tappahannock  wheat,  in  one 
instance,  was  oue  hundredfold,  but  this  is,  of  course,  exceptional.  In 
Dawson  County,  cultivated  as  wheat  ordinarily  is,  the  yield  was  thirty- 
fire-fold.  In  Warren  its  yield  was  50  per  cent,  more  than  that  of  otlier 
kinds,  and  better  in  quality.  It  is  pronounced  the  best  wheat  in  that 
section  of  country.  In  Johnson  County,  sowed  in  drills  and  manured 
*ith  su]>erpliospuate  of  lime,  it  rusted  badly,  and  was  no  earlier  than 
some  other  varieties.  In  Clayton,  Crawford,  and  Butts  Counties,  there 
i»  complaint  of  a  little  rust,  but  the  yield  and  quality  are  geiiemlly 
atated  to  be  excellent.  In  Clayton,  with  extia  tillage,  Ihe  yield  was 
siity-lold,  and  in  Uutts  thirty  bushels  per  acre.  In  Polk,  Gordon,  and 
Hall  Conn  ties  the  yield  and  quality  tire  better  than  with  the  common 
varieties;  and  a  Carroll  County  correspondent  thinks  it  the  best  wheat 
ever  introduced  into  the  county,  his  crop  weighing  sixty-live  pounds  to 
the  bushel,  and  making  fifty-four  pounds  of  Hour,  the  best  he  ever  used. 
In  Gilmer  County  the  yield  is  reported  one-third  more  than  that  of  the 
common  kinds  on  the  same  land. 

lieturna  from  Clay  County,  Alabama,  confirm  the  favorable  reports 
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made  on  the  Tappahannock  wheat  last  year,  published  in  the  Animal 
Report.  In  Halo  County  this  wheat  rusted,  and  in  Coosa  it  did  not  d< 
well.  In  De  Kalb  it  produced  a  good  crop,  which  brought  75  cents  pei 
bushel  more  than  other  wheat,  tor  seeding.  In  Elmore  Coanty  it  is 
claimed  to  be  the  best  raised. 

In  Leake  and  Winston  Counties,  Mississippi,  this  wheat  did  well  ir 
1808,  and  in  Jackson  County,  in  1809,  it  produced  twenty-two  bushels 
whore  other  kinds  returned  only  eight  bushels  per  acre,  and  the  graii 
was  the  best  ever  grown  there. 

In  Williamson,  Grayson,  Dallas,  and  Ellis  Counties,  Texas,  it  produce: 
moderately  well ;  hut  in  Kendall,  Lampasas,  and  Fannin  Counties  ii 
has  been  affected  by  rust  the  present  year.  As  the  farmers  of  tba 
State  are  anxious  for  Boino  better  variety  of  wheat  than  any  they  nov 
cultivate,  tho  resolution  to  test  further  the  Tappahannock  is  expressed 

In  Bedford  County,  Florida,  the  yield  of  this  wheat  is  stated  to  bi 
forty- fold,  and  equal  in  quality  to  the  seed  furnished.  Its  introductioi 
there  has  created  much  interest  among  fanners,  and  has  led  to  a  grea 
demand  for  the  wheat  for  seed. 

In  Missouri  this  wheat  appears  to  do  better  than  in  either  of  the  Car 
olinas  or  Alabama.  Howard,  Phelps,  and  Stoddard  Counties  wen 
noticed  as  favorable  locations  for  its  growth  in  the  Keport  of  last  year 
To  these  may  be  added  Butler,  Cedar,  Hickory,  Marion,  Miller,  Scott 
St.  Louis,  and  Washington,  irom  which  reports  have  also  been  received 
In  Butler  the  yield,  from  seed  sown  broadcast,  was  over  twenty  four 
Ibid,  and  the  grain  ripened  ten  days  earlier  than  other  wheat.  In  Cedai 
it  thrives  exceedingly  well ;  in  Hickory,  irom  which  the  largest  numbei 
of  reports  is  received,  it  is  preferred  to  any  other  for  quality  and  earlj 
maturity ;  and  in  Marion  it  gives  an  average  yield  of  thirty-five  bushel; 
per  acre,  and  ripens  with  tho  Early  May  wheat,  to  which  it  is  superior 
In  Miller  and  Scott  Counties  the  yield  is  thirty  bushels  per  acre,  of  tht 
best  quality.  In  St.  Louis  County  it  is  called  tho  best  variety  ever  in 
troduced  into  the  State.  In  Washington  it  is  said  to  he  "admirabb 
adapted  to  the  soil  and  climate '  of  Southeast  Missouri."  In  Stoddari 
it  is  reported  to  yield  thirty-five  bushels  per  acre  from  less  than  a  bushe 
(usually  about  three  pecks)  of  seed  to  the  acre. 

In  Western  Arkansas  this  wheat  yields,  with  good  cultivation,  twenty 
live  to  thirty -fivefold,  of  excellent  quality.  In  Yell  County,  sowi 
beside  a  native  variety  and  treated  similarly,  it  returned  twenty  fold 
superior  grain,  while  the  other  gave  but  sixteen.  Crawford  Count; 
reports  tho  yield  and  quality  superior  to  those  of  the  common  kinds 
but  in  Montgomery  it  is  later  than  the  Early  May,  and  affected  wit) 
rust.  In  Southern  Arkansas  it  succeeds  well,  and  is  earlier  than  rnos 
kinds  sown  there.  The  yield  is  not  so  great  as  reported  in  Missouri 
but  tho  quality  of  tho  grain  is  stated  to  ho  uniformly  superior  to  al 
other  varieties  grown. 

Reports  of  the  successful  trials  of  this  wheat  in  five  counties  in  Indi 
ana  were  published  in  the  Annual  Report  of  this  Department  for  1S0C 
Ln  those  it  was  stated  to  bo  so  early  as  to  escape  rust,  except  in  Wash 
ington  County,  in  the  southern  part  of  the  State,  Six  ether  counties 
mostly  in  or  near  the  westeru  border  of  tho  State,  have  reported 
The  average  yield  is  over  twenty-five-fold  and  the  quality  almost  uu: 
formly  excellent.  In  Harrison  County  the  millers  are  reported  asoffei 
ing  30  cents  per  bushel  more  for  it  thau  for  other  wheat,  on  account  c 
its  greater  yield  of  flour  and  its  quality;  and  in  Vigo  County  it  too 
the  premium  at  tho  fair,  a  fact  reported  more  frequently  of  this  them  < 
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any  other  variety.  In  St.  Joseph  County,  at  the  extreme  northern  end 
uf  the  State,  it  is  ten  days  earlier  than  other  varieties. 

There  are  few  favorable  reports  of  experiments  with  this  wheat  in 
Illinois.  In  Fulton  County  severalexperimenfcers  report  the  quality  fine 
unil  the  quantity  satisfactory ;  and  in  a  tew  other  localities  it  does  well. 
Some  report  a  fair  yield  of  flour,  but  of  inferior  quality.  In  all  other 
States  in  which  this  wheat  thrives  ordinarily  well  the  quality  of  its 
Hour  is  classed  as  superior. 

In  Lapeer  County,  Michigan,  the  yield  of  this  wheat  is  reported  at 
twenty-four  bushels  per  iicre,  weighing  sixty-nvo  pounds  per  bushel. 
In  Schoolcraft  the  yield,  in  1SGS,  was  thirty-two  bushels  per  acre,  while 
other  varieties  did  not  exceed  twenty-live  on  like  soil,  la  Ingham 
County  it  succeeded  very  well  in  1S0S,  and  has  not  since  been  reported. 
In  Bay  County  it  is  said  to  rust.  In  Oakland  its  yield  last  year  was 
large,  and  quality  excellent.  Iu  Hillsdale  County,  where  it  has  been 
toted  four  years,  it  is  claimed  to  be  100  ]>cr  cent,  better  than  the  Tread- 
well  wheat,  considering  the  seed  required,  and  yield  per  acre,  and  that 
it  is  not  troubled  by  tho  wheat  fly.  It  has  proved  valuable  also  in 
Marshall  County. 

Few  reports  nave  come  from  Kansas  concerning  tho  Tappakannock 
wheat.  It  is  claimed  to  be  the  best  grown  in  Cherokee  County,  and  a 
report  of  its  cultivation  this  year  iu  Pottawatomie  County  states  the 
yield  to  bo  forty-two  bushels  per  acre,  and  weight  sixty-five  pounds. 
The  reports  are  lew,  also,  from  other  Western  and  Southern  States. 

In  several  counties  in  Iowa  this  wheat  has  failed  on  account  of  the 
severity  of  tho  winters,  and  sometimes  from  too  late  sowing.  In  Jack- 
son County  several  farmers  report  successful  culture,  and  express  the 
opinion  that  under  favorable  circumstances  it  will  prove  there  a  very 
'  profitable  winter  wheat. 

In  Butte  County,  California,  tho  Tappahanuock  continues  to  do  well; 
and  a  similar  report  comes  from  Lassen  County. 

_  In  Kane  County,  Utah,  tho  Tappahannock  does  well,  even  without 
irrigation,  which  is  seldom  the  case  iu  that  region.  It  is  two  weeks 
earlier  than  the  ordinary  kinds,  aud  is  in  great  demand  for  seed.  Froni 
San  Pete  and  other  localities  the  rejiorts  are  similar.  It  is  liable  to 
sunt  in  Box  Elder  County,  a  drawback  which  is  obviated  by  thorough 
wet-liming  and  immediate  drying,  about  one  month  before  sowing.  In 
Lane  County  twenty-seven  pounds  of  seed  on  half  an  acre  of  still'  cla.v 
land,  without  manure,  produced,  in  1S69,  twenty-four  bushels  of  good, 
merchantable  wheat. 

In  Weld  County,  Colorado,  the  Tappahannock.  sown  in  February, 
yielded  about  thirty- live-fold.  The  Denver  Sews  recently  reported  tho 
yield  of  four  bushels  sown  upon  four  acres,  irrigated  twice,  at  one  hun- 
dred and  fifty  bushels — thirty -seven  and  one-half  bushels  per  acres.  From 
the  reports  received  it  does  not  appear  to  yield  more  than  wtinc  other 
varieties  grown  in  tho  Territory. 

3IEDITEBKAi'liAN  WHEAT. 

The  Mediterranean  wheat  (both  red  and  white)  has  been  imported  iu 
snail  quantities  several  times,  and  distributed,  since  lSG'J.  The  impor- 
tations were  from  Marseilles,  France,  but  the  grain  was  grown  on  islands 
in  the  Mediterranean  Sea.  It  has  flourished  remarkably  in  many  sec- 
tions of  this  country,  though  not  so  widely  as  the  Tappahannock.  in 
some  portions  of  Virginia  it  has  done  better  than  other  varieties;  as 
also  in  New  York,  West  Virginia-,  Missouri,  Mississippi,  Maryland, 
Ohio,  and  California,  proving  most  profitable  in  the  last  three  named. 
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There  fs  some  complaint  of  tbe  deterioration  of  seed  from  old  varie 
and  there  are  calls  for  fresh  importations  and  for  new  varieties.  A  i 
gan  County,  Ohio,  correspondent  writes  to  the  Department  that  these, 
of  this  variety  is  failing,  the  yield  rapidly  decreasing,  and  that  the  famo 
Mediterranean  wheat,  which  has  been  worth  millions  of  dollars  to  tl 
fanners  of  Ohio,  is  fast  running  ont. 

There  is  no  complaint  of  deterioration  in  California,  in  somn  parts  ■ 
which  State  this  wheat  is  considered  very  valuable.  Prom  Stanisliii 
Couuty  a  farmer  writes  that  the  wheat  received  from  this  Dppartmei 
in  18(35  increases  in  favor  wherever  planted.  The  yield  of  1868  was  a 
average  of  thirty-seven  and  one-half  bushels  per  acre,  and  would  hai 
exceeded  that  had  not  some  ofthe  seed  been  destroyed  by  excessively  wi 
weather.  He  considers  the  variety  a  great  acquisition.  From  Sa 
Joaquin  County  a  yield  of  four  hundred  and  twenty -eight  bnshels  upc 
eight,  acres  in  1808  is  reported,  nearly  fifty-four  bushels  per  acre.  1 
1809  the  yield  was  not  so  large,  but  ten  bushels  per  acre  greater  tha 
that  of  other  varieties  under  similar  circumstances. 

In  Owsley  County,  Kentucky,  where  but  little  has  been  sown  up  1 
the  present  time,  it  is  reported  to  yield  forty  bushels  per  aero.  In  Shelb 
Couuty,  Alabama,  a  correspondent  states,  it  is  decidedly  the  best  variet; 
and  preferable  for  the  middlo  portion  of  that  State.  In  the  region  < 
Harrison  County,  Indiana,  it  is  tho  principal  variety  raised,  but  is  lab 
than  the  Tappahaniiock. 

In  Maryland  it  is  "the  champion  wheat."  It  is  stated  that  too  thic 
seeding  and  want  of  care  in  tho  selection  of  seed  have  resulted  in  deb 
rioration. 

'  In  Chautauqua  County,  New  York,  this  wheat  has  had  a  fair  trial  h 
numerous  farmers,  and  has  proved  the  best  variety  for  that  section.  I 
1869  a  great  quantity  of  it  was  reported  sown  and  thriving,  but  n 
reports  have  since  been  mado  concerning  it.  The  same  may  be  said  < 
Suffolk  County. 

TALAVERA,  POLISH,  TOTJZELLE,  AND  HOUGH-CHAFF  VARIETIES 
have  proved  valuable  accessions  in  some  localities,  but  comparative! 
few  reports  concerning  them  have  yet  been  made.  The  Touzelle  wi 
imported  and  distributed  in  18G9,  the  others  in  1808.  They  are  still  o 
trial  ouly,  but  sufheieut  information  has  come  to  the  Department  t 
indicate  that  the  Touzelle,  at  least,  will  prove  valuable  over  a  wid 
region  of  country,  and  tho  others,  like  tho  Mediterranean,  in  perhar 
more  limited  regions. 

ARNAUTKA  WHEAT. 

Of  the  varieties  of  spring  wheat  distributed  by  the  Department,  tl 
Arnautka,  imported  from  Russia  in  1866,  has  proved  most' successfn 
and  is  found  to  be  as  valuable  an  addition  to  the  spring  as  the  Tapp 
hannock  is  to  the  winter  varieties.  It  is  early,  hardy,  and  prolific,  an 
yields  a  good  quality  and  largo  quantity  of  flour,  and  for  these  reasoi 
is  peculiarly  acceptable  in  tho  colder  latitudes.  In  some  regions  th 
product  has  greatly  improved  in  the  size  of  the  kernel  u|xm  the  see 
furnished,  as  in  New  Mexico  and  Nebraska;  while  iu  others,  where 
proves  thrifty,  it  has  nearly  or  quite  maintained  the  quality  of  tl; 
original. 

A  farmer  in  Hancock  County,  Maine,  writing  to  the  Dopartmen 
stares  that  the  Arnautka  is  peculiarly  adapted  to  the  soil  and  clinial 
of  that  State,  and  that  the  quality  of  the  wheat  is  remarkably  goo< 
The  yield  was  at  the  rate  of  sixteen  bushels  per  acre.    In  Piacataqui 


TESTS  OF  DEPAETMENT  SEEDS.  163 

Comity  it  did  not  do  very  well  the  first  year  of  its  trial,  on  account  of 
vet  weather,  but  faith  in  its  ultimate  success  created  a  demand  for  the 
prodiot  saved,  for  seed.  In  Alexander,  Washington  Comity,  both 
yield  and  quality  are  reported  good.  In  Aroostook  County  it  matured 
ft  week  earlier  than  other  spring  wheat,  yielded  one-third  more  under 
the  game  conditions  of  culture,  and  was  free  from  the  Weevil.  In  York 
County  it  yielded  eighteen  bushels  per  acre,  t'unr  bushels  more  than 
other  wheat.  In  Sagadahoc,  also,  it  is  a  week  earlier  and  yields  twenty 
bushels  per  acre.  In  Penobscot  the  yield  this  year  was  twenty-two 
bushels  per  acre,  and  tho  variety  is  commended  as  very  early  and  the 
best  wheat  ever  seen  there. 

In  Carroll  County,  New  Hampshire,  it  yields  on  ordinary  land,  with 
the  usual  cultivation,  about  sixteen  bushels  per  acre,  and  is  "  not  trou- 
bled with  mildew,  blight,  or  weevil,"  In  Sullivan  County,  also,  it  does 
Tery  well. 

In  Addison  County,  Vermont,  it  yields  well  and  escapes  the  midge. 
A  correspondent  states  that  if  it  continues  to  do  as  well  as  now,  it  will 
be  u  valuable  to  that  section  as  was  the  Black  Sua  wheat.  In  Orleans 
County,  on  the  Canadian  line,  it  has  proved  early,  hardy,  and  free  from 
dneaan,  and  is  commended  as  the  best  spring  variety. 

In  Hampden  County,  Massachusetts,  the  Arnautka  is  very  thrifty. 
A  firmer  writes  that  he  esteems  it  the  best  sailed  to  that  climate  of  any 
Wing  wheat  in  use,  and  thinks  it  may  ultimately  rank  with  the  tirst 
dim  of  winter  wheats.  In  Middlesex  Comity  it,  is  liner  aud  larger  than 
other  varieties.       m 

So  favorable  reports  are  received  from  the  other  Eastern  States,  and 
from  only  Jefferson  County  in  New  York,  where  it  is  considered  a  val- 
vule acquisition. 

In  Illinois,  Wisconsin,  Kansas,  Nebraska,  and  Iowa,  tho  reports, 
though  not  numerous,  indicate  that  the  Arnautka  is  productive  and 
valuable.  In  Nevada,  Minnesota,  and  portions  of  Iowa,  it  is  excep- 
tionally so,  the  yield,  in  some  instances,  being  as  high  as  sixty-fold. 

A  Wabashaw  (Minnesota)  correspondent  reports  that  thorough  tests 
faring  lour  years  prove  it  to  be  superior  to  any  other  spring  wbeat  in 
the  West,  millers  declaring  its  flour  to  be  worth  25  per  cent,  more  than 
tint  of  the  varieties  in  general  cultivation.  From  Brown  County  it  is 
reported  the  present  year  that  the  Arnautka  has  been  grown  by  many 
formers,  and  in  every  instance  has  yielded  a  heavy  crop,  averaging  a 
bushel  of  wheat  to  a  pound  of  seed.  In  Faribault  County  it.  has"piuved 
» great  yielder,  and  makes  a  large  quantity  of  flour." 

In  Greene  County,  Wisconsin,  tho  yield  was  double  the  quantity  of 
the  winter  wheat  and  of  good  quality. 

Becent  reports  of  cultivation  of  the  Arnautka  in  1SC3  and  1300,  in 
Kosenth  Cotuity,  Iowa,  state  that,  though  both  seasons  were  onfavora- 
ole  for  wheat,  the  yield,  was  large  and  the  grain  superior. 

In  Peoria  County,  Illinois,  it  is  reported  to  make  more  aud  better 
floor  than  any  other  wheat. 

In  Sedgwick  County,  Kansas,  the  yield  lias  been  at  the  rate  of  fifty 
hnshels  per  acre  the  present  year.  Its  iiitroducticn  into  Nebraska  has 
been  attended  with  profitable  results. 

OATS. 

Bight  varieties  of  oats  new  to  this  country  have  been  introduced  aud 
distributed  by  the  Department  during  the  last  live  years,  viz :  I'ntato 
end  New  Brunswick  onts,  from  Scotland,  and  White  and  Black  Swedish, 
from  Denmark,  in  18uo;  Excelsior  and  Somerset,  fmiu  England,  and 
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White  Sehonen  from  Germany,  in  1868 ;  and  Scotch  Don  oata,  from  Sco 
land,  in  1870.  The  latter  are  a  winter  varietyj  and  of  coarse  have  n< 
•yet  been  reported  upon.  All  the  other  varieties  named  have  prove 
valuable,  the  Excelsior  and  White  Schb'nen  remarkably  so.  TheExce 
sior  have  been  found  suited  to  a  wider  region  and  greater  diversity  of  so 
and  climate  than  any  other  imported  variety,  are  the  earliest,  andhav 
proved  most  popular  and  remunerative.  They  originated  from  the  Sod 
erset  stock,  and  may  be  classed  as  an  identical  variety;  but  they  hat 
been  so  improved  by  careful  special  culture  as  to  be  worthy  the  distim 
tion  of  their  separate  name. 

As  with  the  trials  of  other  seeds  some  reports  npon  these  seven 
varieties  of  oata  have  been  highly  favorable,  while  others  recor 
partial  or  total  failures,  due,  in  many  instances,  to  unfavorable  season 
to  faulty  culture,  &c,  and  in  others  to  the  want  of  adaptation  of  tt 
grain  to  the  region. 

POTATO  OATS. 

The  Potato  oats,  after  four  years'  trial  in  Marshall  County,  Michigai 
are  reported  to  bo  a  decided  improvement  over  the  common  varietie 
and,  in  1869,  weighed  forty -five  pounds  per  bushel,  common  oats  weigl 
ing  twenty-eight  to  thirty -two  pounds.  In  La  Crosse  County,  Wisco* 
sin,  a  correspondent  reports  that  the  present  year  these  oats  product 
.  at  the  rate  of  seventy-two  bushels  from  one  bushel  of  seed,  sown  t 
drill.  In  Ashtabula  County,  Ohio,  sown  in  drills  eight  inches  apart  npc 
turf,  the  yield  was  one  hundred  and  fourteen-fold,  and  in  quality  fi 
superior  to  any  oats  ever  grown  in  that  vicinity. 

NEW  BRUNSWICK  OATS. 

A  report  from  Washington  County,  Pennsylvania,  states  the  resu 
of  three  experiments  with  the  New  Brunswick  oats,  commencing  wii 
one  pint  of  seed  from  the  Department,  to  be,  the  third  year,  three  hu 
dred  bushels  of  excellent  oats,  weighing  forty- five  pounds  per  measure 
bushel,  upon  six  acres  of  land,  broken  and  planted  with  corn  the  pr 
vious  year.  About  fifty  bushels  were  lost  by  the  ravages  of  grasshoppe 
before  harvest.  This  is  over  fifty-eight  bushels  per  acre  of  very  hea^ 
oats.  From  Ottawa  County,  Michigan,  the  yield  is  reported  to  bo  fifty  - 
sixty  bushels  per  acre,  and  the  weight  forty-two  pounds  per  bush* 
The  secretary  of  the  Sibley  County,  Minnesota,  Agricultural  Socie; 
reported,  in  1869,  a  yield  of  forty-fivo  bushels  per  acre,  tind  forty-sovi 
pounds  to  the  measured  bushel. 

SWEDISH  OATS. 

The  White  Swedish  and  Black  Swedish  oats,  the  former  procured 
Hamburg,  Germany,  and  the  latter  in  Copenhagen,  Denmark,  have 
very  many  cases  been  reported  upon  without  any  distinct  designate 
of  their  kind,  being  'classed  merely  as  "  Swedish,"  althdugh  they  a 
distinct  varieties.  Such  reports  are  not  available  in  this  article.  Boi 
varieties  have  proved  profitable  additions  to  our  cereals  in  many  loca 
ties,  while  in  others  they  have  failed  to  be  more  remunerative  than  oth 
oats.  The  Black  Swedish  are  reported  to  be  subject  to  rust  in  sou 
localities  iu  Connecticut  and  Wisconsin.  In  Dauphin  County,  Pen 
sylvania,  they  are  stated  to  be  superior  to  other  varieties.  In  Denve 
Colorado,  two  bushels,  drilled  upon  two  acres  and  irrigated  twice,  yieldt 
one  hundred  and  sixty-six  bushels.  They  ore  hardier,  and  withstai 
spring  frosts  better  than  common  oats  in  that  section.  In  San  Pe 
County,  Utah,  the  yield  has  been  at  the  rate  of  eighty  bushels  per  ae 
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tlie  present  year.  In  HcLeod  County,  Minnesota,  they  have  done  well, 
yielding  more  per  acre  than  other  oats,  by  measure,  ami  being  five  to 
twelve  pounds  heavier  per  bushel.  In  sonie  portions  of  Kansas  they 
are  said  to  yield  remarkably  well,  and  in  Paoli,  Orange  County,  Indiana, 
the  excessive  yield  of  one  hundred  and  twenty-four  bushels  per  acre  is 


±ue  White  Swedish,  in  York  County,  Maine,  after  four  years'  trial, 
yield  thirty-five  bushels,  of  thirty-eight  pounds,  per  acre—better  yield  and 
weight  than  of  other  varieties  there.  They  were  reported  in  16C8  and 
18C9  by  various  farmers  in  Broome  County,  New  York,  as  superior.  In 
1863,  although  a  dry  season,  the  yield  was  good,  and  weight  thirty-nine 
pounds.  In  1869,  after  three  years'  trial,  they  are  found  to  suit  that 
locality  well,  and  weigh  forty  pounds  per  bushel,  growing  beside  other 
oats  which  weigh  only  thirty  pounds.  The  secretary  of  the  Broome 
County  Agricultural  Society  reports  that  "  they  grow  well,  do  not  dete- 
riorate in  the  least,  and  though  many  members  have  them,  they  can 
scarcely  supply  the  demand  lor  seed."  In  Dauphin  County,  Pennsyl- 
vania, it  is  stated  "no  better  variety  could  be  wished  for,  as  they  are 
remarkably  fine,  yielding  largely,  and  weighing  nearly  forty  pounds  to 
the  bushel."  In  Lawrence  County  the  yield  was  fifty-sis-fold  in  meas- 
ure and  weight.  In  Mercer  County,  Ohio,  they  are  reported  "a  great 
■access,  ripening  earlier,  producing  more  bushels,  and  weighing  one- 
third  more  than  common  varieties."  A  Brown  County  correspondent 
writes  that  a  pound  of  White  Swedish  oats,  received  from  the  Depart- 
ment, produced  seven  bushels,  weighing  forty-five  pounds  per  bushel. 
After  two  years  of  cultivation,  he  found  the  quality  equal  to  the  original, 
weighing  forty -five  pounds,  and  yielding  largely  to  the.  acre.  The  straw 
is  very  strong,  standing  up  well  against  storm's  and  wet,  and  lie  thinks 
the  variety  admirably  adapted  to  that  climate. 

WHITE  SCHOXEN  OATS. 
These  oats  have  proved  productive  and  profitable  over  a  wide  region, 
and  the  favorable  reports  noted  last  year  arc  fully  confirmed  by  later 
returns  from  the  localities  then  reporting.  In  Onondaga  County,  New 
York,  the  present  year,  the  yield  is  eighty-five  bushels  per  acre:  in 
8uasex  County,  Sew  Jersey,  fifty  to  sixty  bushels,  weighing  forty  pounds 
per  bushel.  The  secretary  of  the  county  agricultural  society,  win  nnakcs 
the  report,  says :  "Wo  hope  to  have  enough  seed  to  supply  Sussex 
County,  as  these  Schuncn  oats  appear  destined  to  supersede  all  others." 
ia  Washington  County,  Pennsylvania,  the  yield  ibis  year  is  reported  to 
he  sixty-four  bushels  per  acre.  In  Dauphin  County  they  art*  stated  to 
be  remarkably  fine,  to  yield  largely,  and  weigh  nearly  n.:ty  pounds  per 
bushel.  A  Mercer  County  correspondent  states  that  their  quality  is 
vwy  superior,  that  they  seem  peculiarly  adapted  to  Northern  Pennsyl- 
vania, and  that  "in  an  ordinary  season,  with  go.i>d  farming,  they  will 
easily  produce  seventy -five  to  one.  hundred  bushels  per  acre."' 

In  Baltimore  County,  Maryland,  the  second  sowing  from  a  quart  of 
s«d  furnished  by  the  Department  produced  forty  bushels  the  present 
.vear.  The  reporter  says :  "  This  variety  is  superior  1  o  on  r  com  rnon  oat  =, 
having  stiller  straw  and  larger  bead,  and  yielding  more  Imsiteis  to  the 
acre  and  of  better  quality. v  In  rrincess  Anne  County,  Virginia,  they 
Me  stated  by  one  farmer  to  be  superior  to  any  others  raised  in  the 
county,  and  by  another  the  yield  is  reported  to  be  twcn'.y-iive-fold,  as 
good  as  the  seed  sown.  The  secretary  of  the  farmers'  club  in  Lee 
Couuty,  West  Virginia,  reports  a  yield  of  about  thirty-fold.  In  Fond 
da  Lac  County,  Wisconsin,  they  are  prized  on  account  of  their  still 
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straw  and  pood  yield;  and  in  Bock  County,  where  the  Black  Swedish 
were  ruined  by  rust,  thoSehdueu  were  not  affected.  Also  in  Bay  County, 
Michigan,  where  the  former  did  not  succeed,  the  latter  did  remarkably 
well,  the  straw  being  very  stiff,  the  heads  large,  and  the  oats  weighing 
forty-sis  pounds  to  the  bushel. 

hi  Crawford  County,  Illinois,  the  Scboiieii  oats  rusted  on  account  of 
lateness,  a  fact  sometimes  mentioned  in  other  reports.  In  Wuitesidea 
County  their  quality,  in  ISiiO,  was  excellent,  and  they  yielded  at  the  rate 
of  seventy-live  bushels  per  acre;  in  Macoupin,  seventy  bushels.  In 
Miami  County,  Kansas,  sown  broadcast,  the  yield  was  sixty-fold,  but 
the  weight  not  much  greater  than  that  of  common  oats.  In  Nemaha 
County  the  yield  was  sixty -four- fold  and  the  grain  excellent.  Iu  Riley 
County,  also,  the  yield  was  large.  In  Stone  County,  Missouri,  it  was 
forty-told,  rather  better  than  the  Black  Swedish.  In  Brown  County, 
Minnesota,  they  are  reported  a  valuable  acquisition,  well  adapted  to  the 
soil  and  climate,  and  much  superior  to  the  oats  usually  raised  there, 
being  heavy  and  yielding  abundantly. 

In  Clayton  County,  Iowa,  the  yield  of  common  onts  was  ten-fold,  as 
reported  by  one  farmer,  while  the  yield  of  this  variety,  similarly  treated, 
was  thirtytwo-fold,  quality  good,  and  kernels  large.  In  Whatcom 
County,  Washington  Territory,  from  seed  drilled  iu,  the  yield  in  1809 
was  sixty-four-fold  and  weight  thirty-six  pounds  per  bushel,  as  reported 
by  the  secretary  of  the.  agricultural  society. 

The  Somerset  oats  in  Orleans  Couuty,  Vermont,  ripened  ten  days 
earlier  than  other  kinds  the  present  year,  and  were  very  heavy.  In 
Susquehanna  County,  Pennsylvania,  the  yield  on  a  creek  flat  was  eighty- 
fold,  and  weight  forty  pounds  per  bushel.  In  the  District  of  Coluufbia 
the  yield  was  forty- four- fold  aud  weight  thirty -eight  poundB  per  bushel, 
other  oats  weighing  twenty-six  pounds.  Iu  Huntingdon  County,  Indi- 
ana, the  yield  is  reported  at  eighty  bushels  per  acre,  and  weight  forty- 
hve  pounds.  These  were  the  premium  oats  at  the  annual  fair  in  this 
county  in  1SC0.  In  Clarke  County  the  yield  and  weight  of  grain  are 
reported  to  be  heavy,  aud  the  straw  tall. 

EXCKLSIOE.  OATS. 

No  other  variety  of  oats  introduced  into  the  country  has  proved  equal 
to  the  Excelsior'  in  weight,  yield  of  grain,  aud  adaptability  to  a  great 
diversity  of  soft  and  climate.  The  yield  of  straw  is  also  heavy,  and 
when  uot  too  thickly  seeded,  and  grown  upon  soil  uot  too  rich,  they 
stand  up  well.  The  reports  of  experiments  show  that  the  thinnest  seed' 
ing  has  produced  the  greatest  yield  and  heaviest  grain.  Their  tillering 
is  remarkable,  as  mauy  as  twenty  stalks  having  originated  from  one 
seed.  The  reports  upon  the  Excelsior  oats  given  in  this  article,  as  in 
the  case  of  other  grain  noted  iu  the  Annual  .Report  of  1869,  are  additional 
to  the  reports  published  in  that  volume. 

Iu  Penobscot  Couuty,  Maine,  the  Excelsior  were  ten  days  earlier  than 
other  varieties,  the  yield  about  forty-fold,  and  the  grain  weighed  forty- 
four  pounds  per  bushel ;  they  did  not  rust.  In  Kennebec  County  the 
yield  was  forty-fold.  Our  correspondent  says  tbtey  grew  six  feet  high, 
the  yield  ws>3  about  four  times  that  of  the  common  varieties,  aud  he 
considers  them  superior  to  any  other  variety  he  has  raised.  In  Camber 
land  County  the  yield  was  twenty-four-fold,  and  the  oats  matured  twe 
weeks  earlier  than  other  oats,  from  Canada,  grown  beside '  them,  and 
were  much  heavier.  At  Brunswick,  iu  the  same  county,  the  yield  was 
thirty -three-lbld,  grain  full  aud  plump  as  barley,  and  lit  to  cut  five  days 
her  than  other  oats.    At  Richmond  Corner,  Sagadahoc  County,  the 
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yield  was  forty-fold  of  grain  much  heavier  than  tho  coinmoo  oats,  and 
alio  fire  days  earlier.  In  Bowdoinhnm,  iu  the  same  county,  they  stood 
five  feet  highland  are  pronounced  "  the  best  oats  ever  seen  in  the  towu." 

Iu  Uillsborough  County,  New  Hampshire,  the  yield  was  over  forty -flve- 
folcl,  ami  tbe  grain' superior.  In  Carroll  County  the  yield  this  year  was 
good,  and  the  weight  forty  pounds  per  bushel.  Iu  Merrimack  County 
the  yield  was  twenty-eightfold,  and  tbe  grain,  thoroughly  cleaned, 
weighed  forty-six  pounds  per  bushel.  They  took  the  diploma  at  the 
Sew  Hampshire  State  F.iir  in  1870. 

In  Windham  County,  Vermont,  these  oats  wcro  experimented  with  by 
many  persons,  and  in  every  case  the  yield  was  good,  mid  the  grain  large 
and  heavy.  Some  of  the  heads  were  twenty  inches  long,  and  the  straw 
was  of  excellent  quality.  In  Randolph,  Orange  County,  one  farmer  re- 
ports the  yield  about  forty- told,  and  the  weight  of  grain  forty  one  pounds 
per  bushel;  in  another  instance,  the  weight  of  the  grain  was  forty-three 
pounds. 

In  Queens  County,  Sew  York,  tho  Excelsior  matured  eight  days 
earlier  than  other  oats,  and  yielded  forty-three  bushels  per  acre,  tbe  seed 
drilled  in.  In  Winchester  County  the  yield  was  thirty-live  bushels  i>er 
acre,  thirty-five  pounds  per  bushel,  and  the  straw  was  strong,  high,  and 
double  that  of  other  oats  in  quantity.  The  oats  were  also  two  weeks 
earlier  than  other  kinds.  In  Jefferson  County  the  yield,  reported  by 
the  secretary  of  the  county  agricultural  society,  was  forty- three-fold, 
and  quality  superior.  In  Oneida  County,  upon  land  not  the  best  for 
grain,  tbe  weight  of  the  oats  growu  was  forty  pounds  per  bushel,  the 
average  weight  of  common  oats  grown  there  being  less  than  thirty -two 
ootids.  In  Cortland  County  the  yield  tbis  year  was  at  tbe  rate  of  thirty 
Mabels  per  acre,  and  weight  over  thirty  live  pounds.  Iu  Washington 
County  they  are  reported  to  be  "  tbe  best,  brightest,  heaviest,  and  have 
tbe  evenest  kernel  of  any  oats  ever  introduced"  into  that  sectiou  of 
tnecouutry;  yield,  sixty-live  bushels  per  acre. 

Several  experiments  were  rejmrted  in  18(i!>  from  Dauphin  County, 
Pennsylvania,  by  lion.  II.  J.  HuMcmun.  of  an  increase,  of  nearly  two 
hundred -fold.  This  yield  is  fho  largest  yet  reported,  ami  remarkable 
fen  hi  lituited  experiments  under  the  most  favorable  circumstances. 
The  yield  iu  Tioga  County  is  reported  at  ninety-fold,  the  grain  weighing 
forty  and  oue-uulf  pounds  per  busLel ;  in  Cumberland  County  one  hun- 
dred and  thirty -six-told,  weight  forty-live  pounds  per  bushel.  In  Ches- 
ter County,  it  is  stated,  they  are  "early,  handsome,  and  heavy." 

In  Talbot  County,  Maryland,  sown  broadcast  on  rich  land,  without 
manure,  the  yield  was  tweuty-four-fohl,  and  weight  forty-five  pouuds 
per  bushel.  In  Kent  County,  upon  land  thinly  seeded,  the  yield  was 
seventy-fivefold,  weight  forty-live  pounds. 

In  Erie  County,  Ohio,  from  seed  drilled  in.  the  yield  was  over  fifty- 
*veu-fold.  Iu  Cuyahoga  about  twenty  fold,  and  weight  forty-two 
pounds.  Iu  Trumbull  County  tbe  yield  was  six  teen -Ibid,  weight  forty- 
two  pounds.  The  results  of  four  experiments  in  Hamilton  County  are 
sported  by  Mr.  J.  8.  Sheppnrd,  aud  are  respectively  thirty-eight,  forty- 
f*o,  thirty-six  and  forty  -tour-  fold.  The  secretary  of  the  Stark  County 
Agricultural  Society  reports  the  yield  seventy-Void,  and  the  quality  as 
good  as  that  of  the  seed  sown. 

Don.  John  Pool,  of  North  Carolina,  in  a  letter  of  August  10,  1870, 
lays  that  the  product  of  four  quarts  of  Kxcelsior  oats  was  seven  and  oue- 
bjiif  bushels,  weighing  thirty-seven  pounds  to  the  bushel,  and  that  the 
oata  have  attracted  a  great  deal  of  attention  in  the  neighborhood,  being 
the  finest  ever  seen  there. 
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In  Keweenaw  County,  Michigan,  these  oats' are  plump  and  heavy,  am 
mature  much  earlier  titan  common  oats,  the  correspondent  adding  tha 
they  promise  great  improvement,  in  early  maturity,  quality,  and  quantity 
over  anything  raised  there.  In  Jackson  County  the  yield  was  fifty-niui 
bushels  per  acre,  and  the  crop  matured  early.  John  P.  Van  do  Vaute 
of  Sturgis,  St.  Joseph  County,  reported  on  the  1st  of  October,  1870 
that  from  a  package  of  Excelsior  oats,  received  from  this  Departmen 
the  preceding  year,  he  raised  two  bushels,  which  this  year  produced  oui 
hundred  and  twenty-five  bushels,  weighing  forty-four  pounds  to  tin 
bushel.  He  thinks  this  variety  better  adapted  to  that  climate  than  anj 
lie  has  seen. 

In  Fond  du  Lac  County,  Wisconsin,  the  Excelsior  oats  yielded  ovei 
fifty-eight  bushels  per  acre,  by  measure,  weighing  forty-nine  and  one-hal 
pounds  per  bushel.  In  Adams  County,  drilled  in,  on  sandy  loam,  thi 
yield  in  one  instance  waa  one  hundred  and  forty-two-fold,  and  the  weigh 
forty-two  pounds  per  bushel.  In  Oconto  County  the  yield  was  sixt; 
bushels  per  acre,  and  weight  forty-four  pounds.  In  Waupacca  Count; 
the  yield  was  large,  and  weight,  in  1800,  forty-six  pounds,  and  in  1S7( 
forty-seven  pounds  per  bushel. 

In  Hamilton  County,  Illinois,  they  weigh  forty-one  pounds  per  bushel 
In  Champaign  County  the  yield  was  about  twenty-seven-fold  in  1SG0 
and  the  grain  heavy. 

From  Terre  Haute  County,  Indiana,  the  secretary  of  the  Henry  Creel 
Agricultural  Society  writes  that  the  Excelsior  oats  raised  from  the  see* 
received  from  the  Department  took  the  premium  at  the  county  fair,  am 
that  the  grain  was  fully,  equal  to  the  original  seed. 

In  Cole  County,  Missouri,  the  Excelsior  oats  are  pronounced  mucl 
superior  in  grain  and  length  and  strength  of  straw  to  other  varietia 
cnlviviited  beside  them.  They  were  the  premium  oats  at  the  county  fai: 
in  1860.  In  Phelps  County  the  yield  was  thirty-two-fold  j  weight,  forty 
six  pounds. 

In  Cherokee  County,  Kansas,  though  affected  in  some  localities  wit! 
rust,  they  yielded  better  than  the  common  varieties. 

In  Sibley  County,  Minnesota,  these  oats  are  about  eight  days  earlie: 
than  other  varieties,  and  arc  reported  to  yield  eighty  bushels  per  acre 

In  Wayne  County,  Iowa,  they  are  classed  as  superior;  in  Dalla. 
County  the  yield  is  large,  and  the  weight  of  grain  forty-live  pounds  pe 
bushel  j  and  in  Humboldt  the  yield  is  stated  to  be  eighty-fold. 

In  San  Pete  County,  Utah,  they  are  considered  "  a  great  acquisition 
and  weigh  eight  to  ten  pounds  heavier  than  other  oats." 

The  secretary  of  the  Oregon  State  Agricultural  Society  reports  tha 
of  the  various  grains  tested  on  his  own  farm,  the  Excelsior  oats  prove 
superior,  and  seem  well  adapted  to  that  State. 

VEGETABLES,  PLANTS,  ETC. 

A  larger  proportion  of  the  reports  of  experiments  with  field  and  gai 
den  vegetables,  plants,  and  grasses  has  been  received  from  Soatb.cn 
and  Western  States ;  but  of  all  reports  made,  few  are  here  used  or  eai 
be  made  available,  as  few  furnish  statements  which  permit  a  compariso) 
of  their  value  with  varieties  already  in  general  cultivation.  In  man; 
localities,  however,  the  seeds  distributed  have  proved  of  especial  value 
introducing  new  plants  into  suitable  localities  untried  before,  or  supe 
ri'or  varieties  of  kinds  already  cultivated  j  and  frequently,  as  was  ex 
pected,  the  mere  change  of  seed  has  resulted  in  increased  production. 

In  some  portions  of  Texas  the  Russian  turnip  has  proved  a  valuabh 
acquisition,  surpassing  all  others  in  flavor.    The  Orange  Globe  mangel 
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wunel  has  taken  rank  aa  the  earliest  beet  in  Ellis  County,  and  Cook's 
Favorite  as  the  best  tomato.  In  Austin  County  Carter's  Early  peas, 
planted  the  9th  of  March,  matured  sufficiently  for  table  use  the  liSth  of 
April  The  White  Japan  muskmelon  iB  reported  the  best  over  raised 
in  Anderson  County ;  and  in  Austin  the  Spronting  Dwarf  Ulm  cabbage 
gave  two  crops,  the  tirst  heads  having  been  cut  off,  and  heads  seven 
inches  in  diameter  maturing  from  new  sprouts. 

The  Pino-applo  beet  is  reported  by  a  market  gardener  in  Lew-isburg, 
Ohio,  to  be  the  most  satisfactory  of  any  raised  by  him,  being  as  early 
aa  the  Bassano,  hardy,  of  the  finest  flavor,  and  an  excellent  keeper. 

In  Dresden,  Tennessee,  the  American  Drumhead  cabbage  has  sur- 
passed other  kinds,  and  the  Salmon  radish,  in  Marion,  Alabama. 

In  Drew  County,  Arkansas,  the  White  Japan  muskmelon  is  reported 
to  be  the  sweetest  and  best-flavored  variety  known  there. 

In  Delaware  County,  Iowa,  the  Scarlet  White-tipped  radish,  Early 
Socera  onion,  Mountain  Sprout  watermelon,  and  Vilinorin's  improved 
sagar-beet,  proved  the  best  of  their  respective  varieties  j  and  in  Rock 
Island,  Illinois,  as  reported  by  the  gardener  of  the  arsenal,  the  Student 
parsnip,  said  to  have  originated  there,  the  Early  Nbeera  onion,  and  Til- 
den  tomato,  are  superior  varieties.  The  onions  were  fully  ripe  four 
months  after  seed-sowing. 

The  Scarlet  radish  was  fit  for  the  table  in  Jefferson  County,  West 
Virginia,  thirty-seven  days  after  sowing. 

In  Grant  County,  Kentucky,  Eock  County  and  other  portions  of  Wis- 
consin, and  Humboldt  County,  Iowa,  the  Schweinfurt  Quintal  cabbage 
grew  very  large,  crisp,  and  tender.  In  the  latter  county  the  average 
weight  is  stated  to  be  twenty  pounds  each.  In  Glencoe,  Minnesota, 
they  grew  nearly  to  the  size  of  a  bushel  basket ;  and  in  Milford,  Sew 
Hampshire,  they  weighed  twelve  to  twenty  pounds.  In  Lewis  County, 
Sew  York,  the  greatest  size  is  reported,  the  average  weight  being  about 
twenty  pounds,  and  one,  exhibited  at  the  county  fair  in  1S69,  weighed 
forty  pounds. 

In  St.  Louis,  Missouri,  the  Leviathan  White  celery  is  reported  crisp 
and  tender,  and  some  of  the  stalks  grew  six  feet  long. 

The  Now  Jersey  Hybrid  cucumber  proves  very  proline  in  Liberty 
Connty,  Ccorgia,  excellent  in  flavor,  and  measures  13  to  15  inches  in 
length.    In  Hampton,  Virginia,  this  variety  docs  equally  well. 

In  Merrick,  Nebraska,  tho  Achapesuoniclier  melon  proves  very  deli- 
now,  equal,  at  least,  to  the  Cassaba  melon ;  and  in  Olden,  California, 
its  flesh  is  solid,  thick,  and  very  fine  in  quality ;  small  melons  weighed 
«teen  pounds ;  seed  cavity  small. 

In  Stonghton,  Wisconsin,  a  change  of  seed  of  the  Connecticut  seed- 
leaf  tobacco,  tho  fresh  seed  grown  in  alternate  rows  with  the  same  va- 
riety grown  therefor  some  years,  produced  a  larger  crop  and  of  better 
VUlity.  The  difference  in  favor  of  the  new  seed  was  perceptible  all 
through  the  season. 

Thejnte  plant  is  now  being  cultivated  at  St.  Augustine,  Florida,  front 
*Wl furnished  by  the  Department,  and  also  in  other  localities  along  the 
Cnlf.  Egyptian  cotton-seed  in  Florida,  Texas,  ami  Mississippi,  has  done 
Toll  iu  the  cases  which  have  been  reported.  An  old  planter  in  Warren 
I'onnty,  Mississippi,  thinks  it  would  make  1,2(10 'to  1,500  pounds  per 
acre,  under  favorable  circumstances,  and  says  it  has  the  finest  lint  am! 
bttt  staple  he  ever  saw. 

The  ramie,  plant  (Bcchmeria  nircaj  or  the  China  grass  of  commerce, 
cultivated  in  many  parts  of  the  South,  from  seed  furnished  originally 
through  this  Department,  is  found  well  adapted  to  that  portion  of  the 


170  AGRICULTURAL  REPORT. 

country,  ami  when  it  can  be  utilized  cheaply  it  may  become  a  s 
crop.  It  multiplies  very  rapidly  from  root-planting,  one  hundred 
having  in  one  year  produced  plants  enough  for  over  oue  hundred 
fifty  acres,  as  reported  from  Louisiana.  In  Fayette  Bounty,  TeniM 
it  grows  very  thriftily,  and  produces  a  beautiful,  glossy  Hber.  In  ft 
Texas,  it  grows  well  both  from  seeds  and  roots;  and  in  Austin  the  s 
ia  reported  long,  fiber  excellent,  white,  and  silky. 

From  Baton  Kouge,  Louisiana,  aud  Bel  Air,  Georgia,  reports  con 
ing  the  successful  growth  of  the  Tea  plant  have  been  received,  and 
sional  calls  upon  the  Department  for  seed  show  an  interest  in  effor 
native  tea  production.  In  the  localities  named  it  is  said  that  the  |i 
grow  finely,  and  the  flavor  of  the  tea  produced  is  equal  to  that  o 
tea  of  China.  A  correspondent  in  Louisiana  saya  that  the  tea 
fTltea  viridin)  grows  well  .in  that  State,  ami  that  one  of  the  memb< 
his  agricultural  association  has  between  three  hundred  and  four  hut 
flue  shrubs  four  and  one-half  to  six  feet  high. 

The  introduction  of  several  varieties  of  clover  has  been  attended 
satisfactory  results  in  various  localities.  This  is  especially  true  o 
Alsike  clover,  reports  upon  which  have  been  noted  from  time  to  tii 
the  monthly  and  annual  reports  of  the  Department.  Luceru  (Mea 
sativaj  grown  near  Columbia,  South  Carolina,  from  seed  furnish*; 
the  Department,  is  reported  a3  growing  finely,  and  "one  of  the 
few  grasses  that  will  grow"  there.  W.  S.  Mon'teith,  of  Columbia, 
"In  all  the  upper  counties  of  this  State  it  would  be  of  very  great  v 
if  largely  planted  to  take  the  place  of  clover." 
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SOURCES. 

The  introduction  of  new  industries  is,  at  all  times  and  in  all  conn: 
a  matter  of  special  interest  of  a  two-fold  character — the  direct  add 
to  the  industrial  aud  wealth -producing  resources  of  a  nation,  am 
indirect  value  that  is  certain  to  follow  a  system  of  rotative  cropping 
diversity  of  culture,  in  maintaining  the  fertility  ami  economical  tnai 
meat  of  the  soil.  The  inducements  for  further  efforts  in  this  direi 
and  the  stimulus  to  new  trials,  become  clearly  apparent  when  we  n 
npon  the  fact  that,  with  the  exception  of  tobacco  and  Indian  cor; 
of  our  cultivated  field  crops  and  most  of  our  esteemed  esculeut  ve 
bles  are  of  foreign  origin. 

This  Department  has  actively  stimulated  experiments  and  testa  of 
plants,  and  responded  to  repeated  inquiries  in  this  direction.  Pi 
fibers,  gums,  dyes,  and  medicinal  products,  which  bave  not  been 
far  the  object  of  productive  industry  in  this  country,  can  be  profil 
introduced,  as  many  have  been,  through  tbe  agency  of  this  brain 
the  Government,  it  is  not  maintained  that  all  the  plants  uttuit 
this  article  can  find  in  this  country  the  conditions  most  favorau 
their  growth  or  to  their  profitable  production  if  easily  grown. 

The  theory  of  acclimatization  of  plants,  although  a  subject  freqni 
alluded  to,  has  no  tangible  support  or  foundation  on  facts.  A  sp 
is  either  fitted  or  unfitted,  either  hardy  or  tender,  in  any  given  cli 
or  locality.     It  is  a  question  to  be  decided  by  experiment.    The 

uulai-  system  of  so-called  acclimatizing  is  by  sowing  seeds  of  succei 
ions,  with  a  view  of  rendering  the  offspring  better  suited  u 
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altered  conditions,  bnt  experience  seems  to  prove  that  no  permanently 
useftil  result  has  been  obtained  by  this  course.  Individual  plants  may 
be  influenced,  to  a  certain  extent,  l>y  local  causes  of  soil  and  climate; 
put  tue  capacity  of  n  species  to  reeist  beat  or  cold,  aridity  or  moisture, 
remains  mini  lured.  This  is  well  exemplified  in  the  ease  of  the  tomato, 
wliich,  although  it  has  been  cultivated  for  one  hundred  years,  and 
generation  alter  generation  has  been  rained  from  its  seeds,  is  still  as 
easily  affected  by  cold  as  it  was  when  iirst  introduced  into  cultivation. 

Tbe.  external  appearance  of  a  plant  affords  but  little  assistance  in 
determining  its  climatic  nature.  There  are,  however,  certain  observable 
features  that  may  be  noticed.  Plants  having  an  abundance  of  expansive 
foliage,  as  some  palms,  musas,  &c.,  are  natives  of  a  humid  atmosphere. 
Asiatic  plants  have  been  noted  for  their  beauty;  African,  for  their 
fleshy  and  succulent  leaves,  as  the  aloes  and  mtsembryanthemums; 
American,  for  the  smoothness  and  length  of  their  foliage,  and  for  the 
singularity  of  shape  of  their  flowers  and  fruit.  Plants  indigenous 
to  jwlar  and  mountainous  regions  are  generally  low,  with  small  and 
CMintessed  leaves,  but  with  dowers  largo  in  proportion.  Australian 
plants  are  distinguishable  for  small,  dry,  and  shriveled  leaves.  In 
Arabia  tliey  are  low  and  dwarfish  ;  in  the  Indian  Archipelago  generally 
■tabby  and  furnished  with  prickles;  while  in  the  Canary  Islands 
many,  which  in  other  countries  are  merely  herbs,  assume  the  appear- 
ance-of  shrubs  and  trees.  The  shrubby  plants  of  the  Capo  of  Good 
Hihn;  and  Australia  exhibit  a  striking  similarity,  as  do  also  the  shrubs 
•no  trees  of  the  northern  parts  of  Asia  and  America,  which  may  be 
exemplified  in  the  Platantts  oriental  a  of  the  former,  and  in  the.  Plulantts 
Bteidtiilalis  of  the  latter,  as  well  as  in  the  Fagus  sytralica  and  Fagas 
AtijwMw,  or  Acer  6appadoeittm  and  Acer  xaeckarinvm,  and  yet  the  herbs 
•ml  undergrowth  of  tbe  two  countries  are  very  dissimilar. 

A  knowledge  of  tbe  native  country  of  a  plant  is  not  always  sufficient 
infiiniiiition  regarding  its  powers  of  endurance.  The  mere  fact  that  a 
plant  i»  a  native  o!  China,  or  that  it  comes  from  South  America,  will 
not  iu  itself  enable  us  to  assign  a  limit  to  its  climatic  range;  as  we 
wve  pluuts  froiu  both  these  countries  which  are  capable  of  resisting  a 
Km  cold,  while  we  have  others  from  the  same  places  which  would  be 
killed  if  subjected  to  a  temperature  of  32°.  Temperature  is  the  grand 
regulating  condition,  and  as  this  is  affected  by  elevation  as  well  as  by 
increase  of  latitude,  we  find  the  mountain  ranges  uear  the  equator  pre- 
senting all  the  features  of  a  tropical,  a  temperate,  and  even  an  arctic 
reputation.  Thus  palms  aud  plantains  luxuriate  at  the  bases  of  these 
tnij'ieal  mountains.  Above  these  appear  oranges  and  limes;  then 
suceetj  corn  aud  wheat;  and  still  higher  commences  the  series  of 
plautu  peculiar  to  temperate  regions.  Similar  phenomena  present  them- 
seh'es  in  temperate  latitudes.  '■  We  may  begin  the  ascent  of  the  Alps, 
for  distance,  in  the  midst  of  warm  vineyards,  and  pass  through  a  suc- 
Ottsiuu  of  oaks,  sweet  chestnuts,  and  beeches,  till  wo  gain  the  elevation 
of  the  more  hardy  pines  aud  stunted  birches,  and  tread  on  pastures 
friugwl  by  borders  of  perpetual  snow.  At  the  elevation  of  1,950  feet 
the  vine  disappears ;  and  at  l,(Hil>  feet  higher  the  sweet  chestnut  ceases 
to  thrive;  1, (KM)  feet  farther  up,  and  the  oak  is  unable  to  maintain  itself; 
ttaij  I:-!,, :'  :i  of  4,080  feet  the  birch  ceases  to  grow;  and  the  spruce 
fir  at  the  height  <;!'  5,900  feet,  beyond  which  no  tree  appears.  Tho 
Rhododendron  ferrvgincum  then  covers  immense  tracts  to  the  height  of 
",SW  feet,  and  the  herbaceous  willow  creeps  200  to  300  feet  higher, 
•ccumpaiiied  by  a  tew  saxifrages,  gentians,  and  grasses,  while  lichens 
and  mosses  struggle  up  to  tho  imperishable  barrier  of  eternal  snow." 
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Humboldt  has  given  a  sketch  of  the  vegetation  of  the  Andes,  com- 
mencing at  the  lc^el  of  the  ocean  and  extending  to  the  highest  summits. 
A  condensed  view  of  this  sketch  may  serve  as  a  general  illustration  ol 
the  distribution  of  plants  as  influenced  by  climate,  arising  from  altitude 
above  the  sea  level. 

1.  Tropical  zone,  or  region  of  palms. — This  region  stretches  from  the 
level  of  the  ocean  to  the  height  of  3,000  feet.  Here  flourish  the  mag 
nificeut  family  of  palms,  odoriferous  and  balsamic  plants,  the  family  oi 
Scitamincw,  laurels,  mimosas,  the  sugar-cane,  coffee-plant,  and  indigo. 

2.  Temperate  zone. — Above  the  region  of  palms  is  that  of  the  tree 
ferns  and  cinchonas,  the  caoutchouc  tree,  camphor  shrubs,  passion 
flower,  and  a  variety  of  useful  and  beautiful  plants.  At  8,000  feet  is 
the  region  of  oaks.  Here  also  grow  wheat,  barley,  oats,  and  the  fruit 
trees  of  Europe. 

3.  Alpine  zone. — From  0,000  to  12,000  feet  extends  the  region  of  Alpine 
plants.  Hero  flourish  the  ranunculuses,  gentians,  and  a  variety  oi 
hardy  plants. 

4.  Arctic  zone— At  the  height  of  10,000  feet  all  flowering  plants  dis 
appear,  and  lichens  alone  clothe  the  rockB  and  ground.  Some  of  these 
appear  to  vegetate  under  the  snow,  for,  at  16,800  feet,  near  the  summit 
of  Chiinborazo,  the  Umbilicaria puattdataxnft.  Verrucaria  geographica  arc 
seen  growing  on  a  shelf  of  rock;  and  these  were  the  last  organized 
substances  adhering  to  the  soil  at  so  great  a  height  which  Humboldt 
and  his  companions  were  able  to  discover. 

5.  Snoicy  ret/ion. — The  last  region  is  that  within  the  line  of  perpetual 
congelation,  where  eternal  ice  and  snow  hold  their  dominion. 

De  Caudolle  calculated  that  in  Franco  every  540  feet  of  vertical  eleva 
tion  are  equivalent  to  a  receding  of  one  degree  from  the  equator,  while 
Humboldt  estimated  that  in  tropical  countries  every  rise  of  396  feet  U 
equal  to  one  degree  of  latitude  north.  Meyen,  in  his  division  of  th( 
horizontal  range  of  vegetation  into  zones,  extends : 

1.  The  equatorial  zone  to  15°  on  both  sides  of  the  equator.  In  this 
division  wo  find  tho  Cape  Verde  Islands,  Sierra  Leone,  Ascension,  and  St 
Helena,  the  republic  of  Liberia,  the  settlements  iu  the  Gulf  of  Guinea : 
and,  on  the  western  coast  of  Africa,  Abyssinia,  Zanzibar  on  the  easl 
coast,  Mocha  and  Aden  in  the  Red  Sea,  the  northern  portion  of  Mada 
gascar,  the  Seychelles,  Northern  India,  Ceylon,  and  tho  Nicobai 
Islands,  Sumatra,  Siam,  Malacca,  Singapore,  Cochin  China,  the  Philip 
pino  Islands,  Borneo,  Celebes  and  Moluccas,  Java  and  Madura,  Banca 
the  Jobore  Archipelago,  Timor,  and  the  eastern  group  of  islands,  wit! 
New  Guinea,  a  large  portion  of  Northern  Australia,  the  Marquesas 
Society  and  other  oceanic  islands.  In  South  America  wo  find  Peru 
Bolivia,  Ecuador,  New  Granada,  and  Venezuela,  Goiaua,  and  a  largt 
portion  of  Brazil,  Trinidad,  Barbadoes,  and  most  of  tho  islands  in  tut 
Caribbean  Sea.    This  zone  has  a  mean  temperature  of  78J°  to  82J°. 

2.  The  tropical  zone  reaches  from  the  loth  degree  on  each  side  of  tin 
equator  to  the  tropics,  in  23°  latitude.  The  ineau  temperature  is  73J°  t( 
S2A° ;  summer  temperature  80°  to  80° ;  winter  temperature  in  the  east 
ern  coast  districts,  50°.  In  this  region  wo  find  tho  following  countries 
The  Sandwich  Islands,  Canton  in  .the  province  of  China,  Burmah,  Cal 
cntta,  Bengal,  Bombay,  Madagascar,  and  Mauritius ;  the  southern  por 
tion  of  Brazil,  Cuba,  San  Domingo,  Mexico,  and  Central  America. 

The  subtropical  zone  extends  from  23°  to  34°  of  latitude.  A  nam 
bcr  of  tropical  fruits  may  be  found  in  this  region.  The  winters  an 
mild,  and  vegetation  is  green  throughout  the  year.  In  the  northen 
division  of  the  zone  palms  and  bananas  grow  on  the  plains.    In  thii 
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region  arc  comprised  nil  the  extreme  northern  portions  of  Africa  bor- 
dering upon  the  Mediterranean,  nnd  comprising  Algiers  ami  the  Bar- 
bary  States,  Egypt,  part  of  Persia,  Cabool,  and  the  Punjab ;  the  greater 
portion  of  China,  Lower  California,  Texas,  the  Southern  States  of  North 
America,  the  Bermudas,  the  Cape  Colony  and  Natal.  New  South  Wales. 
Southern  and  "Western  Australia,  Northern  New  Zealand,  the  larger 
portion  of  Chili,  Paraguay,  Uruguay,  and  the  Argentine  Republic,  the 
provinces  of  Brazil  from  St  Paul  to  Rio  Grande,  Madeira,  and  Canary 
Islands.  Thus  it  appears  that,  in  regard  to  the  geographical  distribu- 
tion of  plants, altitude  and  latitude  arc  synonymous  terms  within  speci- 
fied zones;  and  that  next  in  importance  to  the  introduction  of  a  new 
plant  is  a  knowledge  of  its  habitat;  the  altitude,  exposure,  and  phys- 
ical surroundings  of  its  original  home;  and  that  botanical  collectors 
should  be  strongly  impressed  with  the  value  and  necessity  of  minute 
details  in  these  particulars. 

For  some  time  past  the  correspondence  of  this  Department  has  iudi- 
eited  that  a  brief  notice  of  the  sources  of  commercial  vegetable  pro- 
ducts would  be  desirable.  In  accordance  with  this  intimation,  the  fol- 
lowing notes  have  been  prepared  on  oils,  gums  and  resins,  tea  and  other 
products  from  which  beverages  are  made,  spices  and  condiments,  and 
vegetable  waxes ;  to  be  followed  in  future  lteports  with  similar  notes  on 
fibers,  dyes,  medical  extracts,  fruits,  &c,  if  fouud  desirable. 


G'atgtlly  oil,  Sesame  oil,  Ted  oil. — This  oil  is  expressed  from  the  seeds 
of  Saamum  Indicum,  {Pcdaliacea;,)  a  free-growing  annual  plant,  indige- 
nous to  the  East  Indies,  bnt  extensively  cultivated  in  Japan  and  other 
sub-tropical  countries.  A  large  commercial  business  is  carried  on  in  the 
growth,  manufacture,  and  trade  in  this  oil,  which  is  as  clear  and  sweet 
as  that  from  almonds,  and  as  tasteless  as  that  of  the  olive.  It  is  often 
used  to  adulterate  the  former,  and  when  carefully  expressed  is  employed 
as  a  substitute  for  the  latter.  In  Japan  it  is  used  in  cooking  fish,  aud 
the  Egyptian  ladies  consider  it  of  value  for  the  toilet,  to  give  a  bloom 
and  luster  to  the  skin,  and  to  preserve  the  beauty  of  the  hair.  It  is  sufli- 
".ientlj- pure  to  admit  of  being  made  the  medium  of  extracting  perfumes. 
Much  djilercnce  of  color  is  observed  in  imported  samples,  which  is 
entirely  due  to  the  preparation.  When  the  seeds  are  thrown  into  the 
mill  without  first  undergoing  any  cleansing  process,  the  expressed  oil 
becomes  mixed  with  a  portion  of  the  coloring  matter  of  the  epidermis 
of  the  seed,  and  is  much  inferior  to  that  obtained  by  repeatedly  wash- 
ing the  seeds  in  cold  water,  or  by  boiling  them  for  a  short  time  until 
the  whole  of  the  reddish-brown  coloring  matter  is  removed,  and  they 
become  white.  They  are  then  dried  in  the  sun,  and 'flu:  oil  obtained 
is  of  a  very  pale  straw  color,  of  agreeable  odor,  and  but  little  infe- 
rior to  olivo  oil.  The  Scxamum  is  frequently  cultivated  here  for  its 
haves,  under  the  name  of  the  bene  plant.  The  loaves  arc  mucilaginous 
in  water,  and  are  used  to  alleviate  summer  complaints  in  children.  This 
plant  ripens  its  seeds  in  most  of  the  Middle  States,  and  in  all  the  South- 
ern, and  is  certainly  worthy  of  attention  as  an  article  of  produce.  The 
Weds  contain  43  per  cent,  of  oil. 

Croton  oil  is  extracted  from  the  seeds  of  Croton  tiglium  (Euphorliacccc.) 
an  evergreen  tree,  growing  13  to  20  feet  in  height,  a  native  of  the  East 
indies.  It  is  prepared  by  reducing  the  seeds  to  a  powder,  which  is 
placed  in  bags,  and  pressed  between  iron  plates.  The  oil  is  allowed  to 
stand  fifteen  days,  and  is  then  filtered.    Thcresiduum  issaturuted  with 
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twice  its  weight  of  alcohol,  heated  to  140°,  and  the  mixture  pressed  agaii 
Tho  alcohol  is  afterward  removed  by  distillation.    The  oil   is  a  ver 
active  purgative,  very  acrid,  and  dangerous,  unless  carefully  admit 
tered.    .Even  those  employed  in  preparing  and  pressing  the  seeds  ai 
affected  with  irritation  of  the  eyes,  and  violent  purging. 

Oil  of  Thyme,  or  Origanum. — The  wild  marjoram,  Origanum  vulgan 
(LabiaUs,)  a  low-growing  herb,  originally  from  the  Mediterranean,  bu 
introduced  and  occasionally  found  wild,  yields  an  acrid  stimulant  oil 
known  as  oil  of  thyme.  It  is  used  as  a  caustic  Tho  native  horseminl 
Monarda  punctata,  yields  an  aromatic  oil,  which  is  also  known  as  origs 
num.     It  is  used  successfully  as  a  counter-irritant  in  cases  of  deafness 

Citronella  oil  is  obtained  from  the  lemon  grass,  Andropogon  sckamar 
thus,  {AndropogonetE,)  a  native  of  Malabar,  much  cultivated  in  the  Eas 
and  West  Indies  and  in  parts  of  South  America,  both  for  the  refresh 
ing  fragrance  of  its  leaves  and  the  essential  oil  which  they  contair 
This  oil  is  largely  exported  from  Ceylon,  and  Is  used  in  medicine  an< 
perfumery. 

Cajepvt  oil. — This  volatile  oil  is  obtained  from  Melaleuca  minor,  [Myi 
tacem,)  an  evergreen  shrub,  native  of  the  Moluccas  and  other  India; 
islands.  The  oil  is  extracted  by  distillation  of  the  leaves  after  ferments 
tion.  It  is  of  a  greenish  color,  and  has  a  powerful  aromatic  odor,  ani 
at  one  time  was  thought  to  be  of  special  value  in  cases  of  cholera.  I 
is  an  antispasmodic  and  stimulant.  The  leaves  are  used  in  China  as  i 
tonic  in  tho  form  of  decoction. 

Carap  or  Crab  oil. — This  is  produced  from  the  seeds  of  Carapa  Guian 
ensis,  {Aleliaeeai,)  a  tree  growing  CO  to  80  feet  in  height,  native  of  tin 
West  Indies  and  Guiana.  The  fruit  is  large  and  contains  numerou 
oily  seeds.  The  oil  is  extracted  by  pressure,  and  is  used  for  burning  ii 
lamps.    It  is  also  much  esteemed  in  Detnerara  and  Trinidad  as  an  un 

fueut  for  the  hair:  also  for  applying  to  the  wounds  of  animals,  and  fo 
estroyiug  ticks  and  other  insects  which  infest  cattle.  In  cool,  temper 
ate  climates  it  hardens  into  a  solid  fat. 

Hundoo  or  Tallicoonah  oil  is  obtained  from  Carapa  OuUievnsis,  a  trc 
very  similar  to  the  last,  a  native  of  Senegal.  This  oil  is  also  used  fo 
burning,  and  is  held  in  high  estimation  as  an  anthelmintic.  It  is  en 
tirely  soluble  in  ether,  and  alcohol  separates  it  into  two  parts,  a  concrete 
substance  and  an  oil  fluid.  The  former  contains  the  bitter  priucipl< 
and  the  nauseous  odor  of  the  oil.  Its  bitterness  is  traced  to  an  alkaloii 
principle  which  has  also  been  found  in  the  Dark. 

Poonga  oil  is  expressed  from  the  seeds  of  the  Pougamia  glabra,  (Legu 
minasa:,)  a  tree  widely  distributed  throughout  the  East  Indies,  Sonthen 
China,  and  North  Australia,  and  which  might  be  grown  in  the  South 
era  States  as  a  shade  tree.  The  oil  is  used  for  burning,  is  of  a  pah 
brownish  color,  and  is  fluid  at  a  temperature  above  50°.  It  is  used  a; 
an  external  application  in  cutaneous  diseases,  especially  in  veterinary 
practice. 

Eohombe  oil — This  is  yielded  by  the  seeds  of  Melia  asedarach,  IMeli 
acta,)  a  tree  well  known  in  the  Southern  States  as  the  Pride  of  India 
or  China  tree.  It  is  a  native  of  the  East  Indies,  but  has  been  carriec 
to  different  regions  of  the  globe.  The  Arabic  name,  azedarach,  implies 
a  poisonous  plant.  The  oil  obtained  is  semi-fluid  and  of  a  pale  yellow 
color,  and  has  been  supposed  to  be  useful  in  cases  of  consumption.  Tht 
root  is  bitter^  and  is  a  well  known  anthelmintic. 

Taipoo  oil  is  obtained  from  the  fruit  of  Melia  azadirachta,  closely  alliet 
to  the  preceding.  It  is  much  used  by  native  Indian  practitioners  a 
medicine,  and  under  the  name  of  hitter  oil  is  sold  for  burning. 
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Media  tatira,  (Composite  Eeliantietr,)  an  annual  plant  from  Chili, 

where  it  lias  long  been  cultivated  for  the  oil  obtained  from  tbe  ripened 

needs,  which  is  used  instead  of  olive  oil.  It  has  been  introduced  aud 
cultivated  both  in  France  and  Germany,  aud  has  attracted  much  notice 
on  recount  of  the  great  percentage  of  oil  contained  in  the  seeds,  being 
fbllj  equal  to  that  of  the  rape  seed.  It  does  not  readily  congeal,  which 
makes  it  valuable  for  lubricating  machinery.  It  is  easily  cultivated, 
requiring  management  similar  to  seed  clover,  but,  owing  to  the  glutin- 
oos  nature  of  tbe  steins  aud  stalks,  the  seeds  require  to  be  thrashed  out 
soon  after  the  crop  is  cut,  otherwise  fermentation  would  injure  them. 

Tawanu  oil. — This  is  yielded  by  the  seeds  of  Calopyhllum  inopkyllum, 
(Ctwiocor,)  an  East  Indian  tree,  growing  to  a  height  of  80  to  100  feet. 
This  oil  is  thick,  of  a  dark  green  color,  and  strongly  scented.  It  is  used 
for  burning,  aud  has  great  reputation  as  a  liniment  for  pains  of  the 
joints  and  bruises.  Tamtina  resin  is  obtained,  from  crevices  in  the  bark 
of  Uiis  tree.  It  is  a  green,  heavy  resin,  which  subsequently  becomes 
dry,  brittle,  and  aromatic. 

Ben  oil  is  procured  from  tbe  seeds  of  Moringa  ptcrygosperma,  (Maria- 
pom,)  a  small  tree,  seldom  reaching  over  20  feet  in  height,  a  native 
of  Northern  Africa.  Tbe  oil  is  remarkably  clear  and  limpid,  has  no 
perceptible  smell,  and  is  highly  valued  by  watch-makers,  who  consider 
it  one  of  the  very  best  oils  for  delicate  machinery.  It  is  also  sought 
after  by  perfumers,  but  is  seldom  found  in  commerce.  The  tree  grows 
in  Jamaica.  The  roots  are  pungent,  resembling  horse-radish  in  taste; 
tare  its  local  name  of  horse-radish  tree, 

Yamadou  oil  is  obtained  from  the  seeds  of  Tirola  aebifera,  (MyrUtica- 
otec,)  a  tree  growing  GO  to  GO  feet  high  in  Guiana,  North  Brazil,  and  as 
ftr  north  as  Panama,  where  it  is  called  Malaqueto  de  mantana.  The 
•eeda  are  macerated  in  hot  water,  and  a  heavy  fatty  oil  is  yielded,  which 
ii  used  for  caudles.  An  acrid  red  juice  exudes  from  wounds  in  the 
bark,  which  is  used  medicinally. 

Rum-til  oil. — This  is  expressed  from  the  seeds  of  Gitizotia  oleifcra, 
{Conpotita:,)  an  annual  plant,  native  of  Abyssinia,  but  cultivated  in  the 
East  Indies  for  its  oil.  It  is  grown  like  a  wheat  crop.  The  oil  is  bland 
ind  sweet,  and  often  used  as  a  condiment,  although  its  principal  value 
Be*  in  its  adaptability  as  good  lump-oil.  Seeds  yield  about  34  per  cent. 
ofoiL 

Patchouli,  Fogaittition  patchouli,  (Lahiata,)  is  it  small,  shrubby  herb,  a 
native  of  Pctinng  and  Malacca.  The  leaves  aud  young  lops  yield  a  vol- 
atile oil  by  distillation,  which  affords  the  patchouli,  a  peculiar  perfume, 
highly  prized  by  some  people,  while  to  others  the  odor  is  very  disagree- 
able. Ill  effects,  such  as  nervous  attacks  and  loss  of  appetite,  have 
been  ascribed  to  the  constant  and  excessive  use  of  this  perfume. 

Serpolet.— This  is  a  species  of  camphor  oil,  distilled  from  the  leaves 
Md  shoots  of  tho  wild  thyme,  Thymus  iim-pyllum.  (Labiata.)  It  is  used 
in  perfumery,  and  in  Spain  as  an  aromatic  ingredient  in  olive  pickles. 

African  palm  oil. — LUiii  Guiiiccnsis,  the  celebrated  African  oil  palm, 
«  a  native  of  Western  Africa,  where  it.  reaches  to  a  height  oi"  ii.>  tn  35 
feet.  The  fruit  is  borne  in  dense  heads,  measuring  IS  inches  to  "  feet 
in  length,  and  2  to  3  feet  in  circumference.  The  fruit  is  about  1.1  inches 
long  and  1  inch  in  diameter.  The  part  yielding  the  od  is  the  outer 
fatty  coating  of  the  fruit,  but  the  seed,  which  in  inclosed  in  a  hard 
ibell,  also  iiflorrta  a  Uncoil.  The  eomni.  .u  od  is  of  a  buttery  consistence 
of  an  orange-yellow  color,  arid  has  a  very  strong  penetrating  smell. 
That  from  tbe  kernels  has  a  pleasant  odor,  when  fresh.  The  oil  is  ob 
tained  by  boiling  tbe  fleshy  pericarp  of  the  seeds,  and  skimming  off  the 
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oil  as  it  comes  to  the  surface.  It  is  used  by  the  natives  as  a  butter,  but 
its  greatest  use  is  in  the  manufacture  of  candles  and  soap. 

Campltar  oil  is  furnished  by  Dryobalanops  Camphora,  (THpteracew,)  a 
lofty-growing  tree  of  the  island  of  Sumatra.  The  wood  is  tough  and 
durable,  and  is  used  for  ship-building,  its  strong  oil-Bcent  saving  it  from 
the  attacks  of  ship-worms.  The  oil  is  obtained  by  incision,  and  flowi- 
as  a  pale  yellow  liquid,  called  the  liquid  camphor  of  Borneo  and  Suma- 
tra. It  consists  of  resin  and  a  volatile  oil,  having  a  camphorated  odor. 
and  has  been  used  in  scenting  soap  and  other  perfumes.  Solid  camphoi 
is  also  found  in  tho  wood,  especially  in  old  trees.  -It  differs  from  ordi 
nary  camphor  by  its  greater  hardness  and  brittleness.  It  is  much 
prized  by  the  Chinese,  who  ascribe  many  virtues  to  it. 

Almond  oil  is  yielded  by  the  seeds  of  Amygdalae  communis,  (Rosacea, 
a  low-growing  tree,  native  of  Barbary  and  Morocco,  but  now  distributee 
over  almost  all  temperate  regions,  and  growing  spontaneously  in  man; 
countries.  This  tree  was  cultivated  in  Palestine  during  the  earliesi 
historical  ages.  The  oil  is  extracted  by  pressure  of  the  fruit,  previouslj 
pounded  into  a  paste.  It  is  more  fluid  than  olive  oil,  of  a  clear  trans 
parent  color,  sweet  to  the  taste,  and  has  an  agreeable  smell.  It  is  em 
ployed  iu  soap-making,  and  is  much  used  as  a  flavoring  ingredient  iu 
cookery.  It  contains  prussic  acid,  aud  requires  to  bo  used  with  caution, 
and  in  a  diluted  state.  What  is  known  as  the  essence  of  almonds  is 
this  oil  in  a  dilated  form. 

Ca&liew-nut  oil. — The  cashew-nuts  are  produced  by  tho  Anacardium 
occidentale,  (AnacardiacetB,)  a  large  tree  growing  both  in  the  Bast  and 
West  Indies.  The  fruit  in  its  natural  state  is  very  acrid  and  caustic, 
but  when  roasted  affords  an  agreeable  and  wholesome  article  of  food 
The  process  of  roasting  requires  care,  tho  acridity  of  the  liunes  produc 
ing  inflammation  in  the  face  when  one  approaches  too  near.  The  oi 
from  the  kernels  is  light  yellow  in  color,  of  sweet  taste,  and  is  con 
sidered  by  many  to  be  fully  equal  to  the  obve  or  almond  as  an  edible  oil 
Sometimes  these  seeds  are  erroneously  called  cassia  seeds.  The  sten 
of  the  tree  furnishes  a  milky  juice,  which  when  dry  becomes  hard  ant 
black,  and  is  used  as  a  varnish.  A  gnm  is  also  found  secreted  by  thii 
plant,  and  is  similar  to  gum  arable. 

Ground-nut  oil. — The  earth-nut,  more  familiarly"  pea-nut,  Aracliis  hy 
pogwa,  (Leguminosw,)  is  well  known,  and  extensively  cultivated  and  usee 
in  this  country.  The  plant  is  a  native  of  Africa,  but  is  now  found  it 
warm  climates  everywhere.  Owing  to  the  peculiarity  of  this  plant  U 
thrust  its  fruit  into  the  soil  to  effect  maturation,  a  saudy  or  very  loosi 
loamy  soil  is  necessary  for  its  culture.  The  nuts  are  valuable  as  at 
article  of  food,  and  are  much  used  iu  various  tropical  countries;  but 
the  greatest  value  of  this  fruit  is  in  the  oil  which  it  contains.  This  i> 
good  for  every  purpose  for  which  olive  or  almond  oil  is  used,  and  is  verj 
frequently  substituted  for  the  former,  and  very  largely  used  in  its  stead 
In  many  parts  of  India  it  is  sold  for  pure  olive  oil,  and  for  all  alimentary 
purposes  it  is  quite  as  good.  As  an  illuminator  it  gives  a  superior  light 
aud  is  of  greater  durability  than  that  of  the  olivo ;  but  its  light  is  feeble 
compared  with  that  of  the  best  burning  oils.  It  is  said  to  keep  a  lonj 
time  without  becoming  rancid.  Under  favorable  circumstances  of  ripen 
iug,  the  nuts  will  produce  a  large  proportion  of  oil  under  ordinary  ex 
traction,  but  if  heated  before  pressure,  the  quantity  will  be  increased 
but  of  an  iuferior  quality.  In  its  more  northern  range  it  yields  lest 
oil.  The  trade  both  in  the  nuts  and  in  the  oil  is  very  large,  and  ii 
extensively  distributed  over  the  globe.     In  South  Carolina  the  nuts 
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being  roasted  and  ground,  are  used  as  chocolate,  and  arc  said  to  make 
;:a  excellent  substitute  for  that  beverage. 

Clove  oil,  or  oil  of  doves,  is  obtained  from  the  flower-buds  of  Garyo- 
phallus  aromaticus,  (Myrlacem.)  It  is  associated  with  resinous,  gummy, 
and  astringent  matter.  Ttao  buds  yield  17  to  22  per  cent,  of  oil,  which 
is  aromatic  and  acrid,  and  lias  been  used  as  a  condiment  and  stimulant 
carminative.  It  is  also  employed  by  distillers  and  manufacturers  of 
soap.  An  oil  called  clove  oil  is  distilled  from  the  leaves  of  the  cinnamon, 
which  is  said  to  be  equal  in  aromatic  pungency  to  that,  made  from  the 
clove. 

Cassia  oil  is  obtained  from  the  bark  of  Ginnamomuia  cassia,  (Lanrr.cctv,) 
a  tree  of  medium  size  cultivated  in  China,  where  the  best  oil  is  pre- 
pared. It  is  a  yellow  volatile  oil,  having  much  of  the  same  properties 
as  cinnamon,  for  which  it  is  often  substituted. 

Cinnamon  oil  is  obtained  from  the  bark  of  the  cinnamon  tree,  Cinna- 
momum  Zeylanicum,  much  cultivated  in  Ceylon,  Cochin  China,  and 
other  places  in  the  East  and  the  West  Indies.  The  fragments  which 
remain  after  peeling,  sorting,  and  packing  the  marketable  bark,  are 
roughly  powdered  and  macerated  in  salt  water  for  several  days,  and 
then  distilled.  The  oil  is  at  first  of  a  yellow  color,  but  scon  assumes  a 
reddish-brown  hue.  It  has  an  odor  intermediate  between  that  of  cinna- 
mon and  vanilla,  but  possesses  in  a  high  degree  both  the  sweet,  burning 
taste,  and  the  agreeable  aromatic  smell  of  cinnamon.  Eighty  pounds  of 
fresh,  newly  prepared  bark  yield  about  2^  ounces  of  oil,  which  floats 
upon  the  water,  and  5J  ounces  of  heavy  oil,  which  is  precipitated  to  the 
bottom  of  the  receiver. 

Qatem  oil,  or  shea  butter,  of  Africa,  is  produced  from  the  seeds  ot 
Batata  Parkii,  (Sapotacca?,)  a  medium-sized  tree  growing  abundantly  on 
ihc  banks  of  the  river  Niger.  Tho  fruit  when  ripe  is  as  large  as  the  egg 
of  the  guinea  hen,  of  oval  shape,  and  covered  with  a  pale  green  pellicle, 
beneath  which  is  a  farinaceous  pulp  of  an  agreeable  flavor.  The  fruit, 
after  having  been  dried  in  the  sun,  is  pounded  in  a  mortar  uutil  reduced 
to  flour.  It  is  then  mixed  with  water,  and  boiled  slowly  tor  a  short 
time,  Tvhen  the  greasy  particles  become  detached  and  are  collected  on 
the  surface.  When  cold  it  thickens  to  the  consistency  of  butter,  and 
will  keep  fresh  for  two  years.  It  is  used  for  food ;  also  for  anointing 
sores  and  relieving  pains,  and  for  burning  in  lamps.  It  is  an  article  of 
considerable  trade  with  the  natives  of  Western  Africa. 

JL'pie,  or  Jtnicha  oil,  is  expressed  from  the  seeds  of  Bassia  lati/olia,  or 
Mabwah  tree  of  Bengal.  It  is  of  a  greenish- white  color,  and  of  the 
consistency  of  butler  in  a  temperature  below  70°,  andis  used  for  illumin- 
ation, the  manufacture  of  soap,  and  for  various  culinary  purposes.  A 
spirit  resembling  whisky  is  distilled  from  tho  flowers,  and  consumed 
in  great  quantities  by  the  natives. 

PJmhtara,  or  Phooltca  oil,  is  produced  from  the  seed-kernels  of  Bassia 
butgracea,  or  butter  tree  of  Nepaul,  The  kernels  are  placed  in  a  bag 
and  pressed.  The  oil  or  fat,  which  is  of  a  white  color,  immediately 
burdens.  It  is  nsed  as  a  soap  and  for  burning  in  lamps;  is  soluble  in 
warm  alcohol,  and  is  completely  melted  at  a  temperature  of  120°. 

Iliepe  nil  is  a  product  of  Bassia  Imgifolia,  and  is  used  by  the  inhabit- 
ants of  Ceylon  for  burning  and  for  cooking.  It  is  also  much  used  for 
anointing  the  skin,  and  is  admirably  adapted  to  removing  the  unctuos- 
iries  caused  by  excessive  perspiration,  and  for  keeping  the  skin  soft; 
pliable,  nud  flossy,  which  is  so  conducive  to  health  in  tropical  climates. 
The  oil  is  white,  and  fuses  at  SO0. 

Cohviie  oil  is  obtained  from  the  nut  of  Atlalea  Cohitvc.  {Palmacecv,)  a 
12  A 
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Honduras  palm.  The  outs  are  about  the  size  of  the  egg  of  the  common 
hen,  and  grow  in  bunches  containing  six  hundred  to  eight  hundred 
Beeds.  The  kernel  tastes  somewhat  similar  to  the  cocoa-nut,  but  is  far 
more  oleaginous,  and  the  oil  extracted  from  it  is  superior.  It  congeals 
■at  a  temperature  of  72°.  It  has  been  used  for  making  composition 
candles,  and  is  highly  esteemed  for  that  and  other  purposes, 

Nahor  oil  is  obtained  from  the  seeds  of  Mextui  ferrea,  {Quttiferai,)  the 
iron-wood  of  tropical  Asia.  The  oil  is  used  as  a  lamp  oil,  and  as  a  heal- 
ing application  to  sores.  The  flowers  of  this  plant  are  highly  fragrant, 
and  form  an  article  of  trade  in  East  India  bazars. 

Ilekvne  oil  is  pressed  from  the  seed-kernels  of  Aleurites  triloba, 
(Euplwrbiacea,)  the  candle-nut  tree  of  the  Pol.vuesiau  Islands.  The 
kernels,  whcii  dried  and  stuck  on  a  rod,  are  used  by  the  inhabitants  as 
a  substitute  for  candles.  They  are  also  used  as  an  article  of  food, 
and  resemble  walnuts  in  taste.  When  pressed,  they  yield  a  large  pro- 
portion of  pure,  palatablo  oil,  which  is  used  as  a  drying  oil  for  paints, 
and  is  known  as  country  walnut  oil.  It  is  also  used  in  the  Sandwich 
Islands  as  a  mordant  for  their  vegetable  dyes.  The  root  of  the  tree 
affords  a  brown  dye. 

Castor  oil. — This  well-known  oil  is  expressed  from  the  seeds  of  the 
Rieimts  communist,  (Huphorbiacew,)  a  native  of  Indhl,  but  now  widely 
distributed  and  cultivated  in  various  parts  of  the  world,  but  nowhere 
more  successfully  than  iu  this  couutry.  There  aro  many  varieties  in 
cultivation,  chiefly  as  ornamental  plants,  on  account  of  the  size  and 
beauty  of  their  luliagc.  Many  of  these  have  also  very  large  seeds,  but 
for  medicinal  purposes  the  small  seeds  of  the  species  and  of  some  dwarf 
varieties  are  considered  to  yield  the  best  oil,  although  for  coarse  oils  for 
burning,  lor  lubricating  machinery^  and  lor  use  in  veterinary  practice,  the 
larger  seeds  are  more  profitable.  The  uses  to  which  this  oil  is  applied 
are  constantly  increasing,  and  its  consumption  is  very  great.  In  trop- 
ical countries  the  Hicinus  grows  to  a  tree-like  size,  while  iu  temperate 
climates  it  is  an  annual. 

Hay  or  laurd  oil. — The  classical  plant,  the  bay,  the  branches  of  which 
formed  the  crowns  placed  upon  the  heads  of  ancient  herpes,  is  the  Lavrut 
nobilin,  {Lavracea,)  an  evergreen  tree,  native  of  the  south  of  Europe. 
The  leaves  have  an  agreeable  aromatic  fragrance,  and  are  used  by  cooks 
and  confectioners.  Imported  figs  are  usually  packed  with  the  leaves. 
l''rom  the  fruit  a  butter-like  substance  is  expressed,  known  iu  commerce 
as  oil  of  bays,  which  has  been  used  as  an  externalstimulaut,audiu  veter- 
inary medicine. 

Olive  oil. — The  olive  tree,  Olca  Evropcca,  (Oleacea,)  is  among  the  oldest 
of  cultivated  plants,  so  old  that  its  native  country  is  not  definitely  known, 
the  prevailing  opinion  being  that  it  is  indigenous  to  both  Asia  ami  Eu- 
rope. The  olive  tree  seldom  exceeds  'JO  feet  iu  height,  is  of  a  spreading 
habit,  and  very  long  lived.  There  are  several  well-marked  varieties,  each 
having  its  individual  peculiarities  similar  to  the  differences  of  varieties 
to  be  found  in  apple  and  pear  orchards.  Olive  oil  is  obtained  by  pressing 
the  fruit,  for  which  purpose  it  is  passed  through  a  mill  with  crushing 
stones,  arranged  so  as  to  bruise  the  flesh  without  breaking  the  kernel 
The  pulp  is  placed  in  hags  made  of  rushes,  and  by  means  of  a  gentle 
pressure  the  best  or  virgin  oil  is  obtained.  This  is  frequently  still  further 
purified  by  being  filtered  through  cotton.  A  second  and  afterward  e 
third  quality  are  run  off,  the  first  by  moistening  the  residuum  with  boiliuf 
water,  and  then  crushing  the  stones,  boiling  the  mass,  and  pressing  if 
gain.  When  the  fruit  is  not  sufficiently  ripe,  the  fresh  oil  has  a  bitterist 
'■■iste,  and  wheu  too  ripe  it  is-  fatty. . 
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The  most  rained  olive  oil  IB  that  known  ns  Provence  oil.  Thin  is  vir- 
gin oil,  expressed  with  great  care  from  ripe  fruit  immediately  niter  being 
fathered,  ami  before  tlie  slightest  fermentation  Las  taken  place.  It  in 
usually  exported  in  bottles  surrounded  by  a  species  of  rush  net-work, 
and  is  used  as  salad  oil.  Oallipoli  oil  is  produced  most  hugely,  and  is 
seat  out  in  casks,  while  the  kind  known  as  Lucca  oil  is  put  tip  in  jars 
balding  nineteen  cations  each.  The  manufacture  of  olive  oil  is  a  very 
old  practice,  but  it  has  undergone  very  considerable  improvement  of 
lite  yenrs.  By  tbo  introduction  of  hydraulic  presses,  the  expressing  of 
toe  oil  is  now  much  more  rapid  and  effectual,  and  the  injurious  conse- 
quences of  incipient  fermentation,  or  those  attending  the  beating  of  the 
palmare  thus  avoided. 

Olives  intended  tor  preservation  are.  gathered  before  they  are  ripe,  and 
deprived  of  some  of  their  bitterness  by  soaking  for  ciglit  or  ten  hours  iu 
i  lye  composed  of  one  part  of  n, nick-lime  to  six  parts  of  wood-ashes,  in 
witer.  They  are  then  bottled  iu  a  brine  of  common  salt  and  water, 
to  which  is  usually  added  some  aromatic  flavor.  The  olive  has  been 
fcftrinBiUly  introduced  into  tbo  Southern  States.  Tim  tree  lives  anil 
powa  healthily  in  South  Carolina,  and  its  culture  might  be  prosecuted 
*ilh  advantage  in  many  portions  of  tbo  country,  it  bus  long  been 
grom  in  California  and  Mexico. 

DM  oil — This  is  yielded  by  A  Milium  grartnleiu,  [VmbeUifera,)  a  native 
of  tlie  south  of  Europe  and  Egypt.  It  is  cultivated  in  herb  gardens  for 
iU fruit,  which,  when  distilled  with  water,  furnishes  an  oil  that  contains 
the  principle  upon  which  the  carminative  effects  of  the  plant  depend. 
It  in  generally  used  as  dill  water,  to  relieve  flatulence  and  prevent  ilia 
griping  proi>erties  of  some  purgative  medicines.  The  plant  and  the  fruit 
in  rued  as  condiments  by  eastern  nations.  It  is  supposed  to  be.  tbo 
plant  »bich  is  called  anise  in  the  New  Testament. 

Albpicc  oil. — This  aromatic  oil  is  distilled  from  the  berries  of  Eiirjcnia 
pftimto,  {Myrtacea,)  a  medium-sized  tree  cultivated  in  the  West  Indies. 

Anitt  oil  is  distilled  from  the  fruit  of  the  1'impindhi  tu.ixum,  { Umbel- 
Hfar,)  but  the  true  anise-seed  oil  is  seldom  found  pure,  being  sulisti- 
tnlwluy  the  oil  from  the  fruit  of  Jllicum  aniaatnm,  [May»itlincea;)  :\  largc- 
growing  shrub  found  in  China,  the  fruit  of  which  forms  a  considerable 
article  of  commerce  among  Asiatic  nations. 

Baeaba  oil  is  obtained  from  (Enaearpus  Hacbba,  (IViiHimr.)  an  Amazo- 
nian plant  of  lofty  stature.  It  yields  a  colorless,  sweet-tasted  oil  used 
in  adulterating  olive  oil.  aud  is  excellent  either  for  culinary  or  burning 
purposes. 

Peppermint  oil  is  distilled  from  the  leaves  of  Mentha  piperita,  (Labiata-,) 
•  common  cultivated  hardy  herbaceous  plant  The  oil  and  preparations 
made  from  it  are  largely  used  as  aromatic*. carminatives,  and  stimulants; 
and  are  especially  useful  iu  the  alleviation  of  nausea,  griping  pains,  and 
flatulence.  Owing  to  its  powerful  taste,  it  is  frequently  used  to  conceal 
tl»  taste  of  nauseous  medicines. 

Qmlamon  oil. — A  volatile  aromatic  oil,  distilled  from  the  seeds  of 
Elttlaria  cardamom  urn,  [Mngiberucta.)     It  has  been  used  in  medicine. 

Brazil  nut  or  Cantaufia  ait.  is  a  bland  oil.  obtained  by  pressure  from  tho 
■Wis  of  Uerthollctia  cjrelxa,  ( Lecytliitlacar,)  and  used  it;,  watchmakers  aud 
Utists.    These  nuts  are  sold  in  the  shops  as  cream-nuts. 

CkerooHJee  oil  is  expressed  from  the  seeds  of  lUiebununia  lmh\,U,<.  [A  no- 
MrrfiV(cwr,)an  Indian  tree.  The  smlsute  eaten  as  almonds,  and  the  fruits 
Utility  a  black  varnish. 

teinel  oil  isluruished  by  Fceuioithnn  cvlgare,  ( CmbtUl/crer,)  the  common 


180  AGBICULTDBAL  HEPOET. 

fennel,  a  native  of  Europe,. where  it  is  grown  for  its  fruit,  from  which 
is  produced  an  aromatic  oil,  which  also  has  carminative  properties. 

Jatropha oil  is  obtained  from  the  seeds  of  Curcaspurgans  (Eupkorbi- 
aceos,)  or  physic  nut,  a  tropical  tree  found  on  the  Philippine  Islands, 
where  tlio  seeils  are  collected  for  the  purpose  of  expressing  the  oil  which 
they  contain.  The  oil  is  said  to  be  sometimes  boiled  with  oxide  of  iron 
and  used  by  the  Chinese  as  a  varnish.  It  is  of  a  light  color,  and  has 
been  used  as  a  substitute  for  linseed  oil,  as  well  as  for  burning  in  lamps, 
and  for  other  purposes.  I  ts  qualities  differ  but  little  from  those  of  cas- 
tor oil,  according  to  medical  authorities,  and  twelve  to  fifteen  drops  are 
equal  to  an  ounce  of  castor  oil. 

Lavender  oil  is  .produced  by  Lavendula  vera,  {Labiates,)  a  small  shrub 
from  the  south  of  Europe,  which  is  cultivated  for  the  sake  of  its  agreeable 
perfume.  The  essential  oil  is  procured  by  distillation  from  the  flowers. 
When  dissolved  in  spirits  of  wine,  and  mixed  with  other  perfumes,  it 
forms  lavender  water.  The  red  lavender  drops  of  druggists  consist  ot 
a  spiritous  solution  of  the  oils  of  lavender  and  rosemary,  mixed  with 
certain  aromatic  and  coloring  materials.  They  are  frequently  used  as  a 
stimulant  and  cordial  in  cases  of  hysteria  or  laintness.  Another  species, 
L.  spfca,  yields  oil  of  spike,  which  is  of  a  darker  color  and  of  a.  less 
agreeable  perfume  than  the  truooil  of  lavender.  The  oil  procured  from 
this  plant  is  used  by  painters  on  porcelain,  aud  by  artists  in  the 
preparation  of  varnishes. 

ffimbolee  oil  is  extracted  from  the  seeds  of  llcrgcm  KoniffL  (Aurantia- 
cew,)  a  small  tree  known  in  India  as  the  curry-leaf  tree,  being  used  by 
the  natives  to  flavor  their  carries  with  its  aromatic  fragrant  leaves.  The 
oil  is  used  medicinally. 

Linseed  oil. — This  well  known  oil  is  pressed  from  the  seeds  of  Linum 
usitatissimtim,  (lA-naccec,)  the  valuable  flax  plant  that  has  been  cultivated 
from  time  immemorial.  Tho  first  quality  of  oil  is  produced  by  simple 
pressure  of  the  seeds,  and  is  termed  cold  drawn ;  but  the  ordinary  oil  is 
obtained  by  breaking  up,  beating,  and  repressing  the  cake  left  after  the 
first  process.  It  is  a  non-drying  oil,  but  by  boiling  with  sugar  of 
lead,  red  lead,  or  white  vitriol,  it  is  converted  into  a  drying  oil  fit  for 
the  use  of  painters,  who  use  it  in  large  quantities.  The  seeds  contain  a 
mucilage  which,  dissolved  in  water,  is  demulcent  and  emollient. 

Marking  oil. — This  is  obtained  from  tho  pericarps  or  shell  of  the  fruit 
of  Semimrpits  anacardium,  (A7iaearilktca\)  an  Indian  tree  termed  the 
marking-nut  tree.  The  hard  shell  of  the  fruit  yields  an  oily  juice,  which, 
when  mixed  with  lime,  leaves  an  indelible  mark  on  cloth.  The  seeds 
are  used  as  an  article  of  food,  and  are  known  as  Malacca  beaus.  From 
tho  seeds  an  oil  is  expressed  which  is  used  by  printers,  and  when  dry 
forms  a  black  varnish  used  in  the  arts. 

Sunflower  oil,  Uclianthwt  annuns,  (Composite.) — This  well-known  flow- 
ering plant  is  in  some  places  very  extensively  cultivated  for  the  oil  een- 
tained  in  its  seeds.  The  oil  is  palatable,  clear,  and  flavorless ;  and  when 
properly  purified  is  used  for  the  purpose  of  salad  oil,  or  its  adulteration. 
In  Turtary  the  larger  seeds  aro  boiled  and  eaten,  and  in  many  districts 
they  are  used  for  flattening  poultry,  a  purpose  to  which  they  are  well 
adapted. 

Poppy-seed  oil. — Tho  opium  poppy,  Paparer  somniferum,  (Papaveracecc,) 
is  an  annual  plant  originally  from  the  Levant,  but  now  cultivated  in 
different  portions  of  the  globe.  The  ripe  seeds  yield  by  expression  over 
50  per  cent,  of  oil,  which  is  bland  and  said  to  be  used  in  adulterating 
olive  oil.     It  is  used  by  painters,  and  dries  readily.    It  is  much  used  in 
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(•piuui -producing  regions,  boih  as  an  article  of  diet  and  !br  illuminating 
purposes.    Tlie  oil  is  destitute  of  narcotic  propei  ties. 

ThiiUe-sccd  oil. — This  is  a  common  nainc  to  an  oil  expressed  from  the 
tttdsof  Argemouc  Mexieana,  {P«i>arcra<r<r.}  a  native  of  Mexico,  but  nov 
■idely  distributed  over  the.  globe.  This  *>il  is  of  a  pale-  yellow  color, 
clear,  and  mild.  In  South  Airier^:'  it  ia  much  used  by  painters,  and  is 
fiaidtogivea  hue  shiningapjK'aniiiei- to  painted  wood.  It  is  used  medicin- 
ally as  a  substitute  far  castor  oil.  and  the  yellow  juice  of  the  stem  is 
recommended  in  ophthalmia. 

Oil  of  rhodium. — This  strong-scented  oil  is  obtained  from  the  stems  of 
RkodorrM:a  xcoparia.  {Coiirolntlacetr.)  a  native  of  theCannry  Islands.  It 
is  nsed  to  adulterate  ortar  of  roses ;  also  medicinally  a*  an  ointment. 

Mace  oil  is  obtained  by  pressure  from  the  aril  of  the  nutmeg  Myristica 
vtotekata,  also  a  volatile  oil  by  distillation  of  the  fruit.  Tlie  former  is 
sometimes  known  as  butler  mace. 

Oil  ofcubebs. — This  medicinal  oil  is  obtained  from  the  fruit  of  Cubcba 
officinalis,  (Piperatxte,)  a  tropical  plant  having  a  shrubby,  climbing  habit 
of  growth.  The  fruit  has  a  general  resemblance  to  black  pepper,  and 
when  fresh  contains  about  10  percent,  of  essential  oil. 

Mustard  oil. — This  is  obtained  from  various  species  of  Siuapis,  and  is 
pressed  from  the  residuum  consequent  upon  the  preparation  of  powdered 
mustard.  Tho  sittings  are  mixed  with  water,  which  combines  with 
other  ingredients  in  the  seeds,  and  a  volatile  oil  is  obtained.  A  fixed 
oil  is  obtained  from  the  simple  pressure  of  tho  residuum,  which  has  no 
acridity,  and  has  been  used  as  a  purgative  and  vermifuge.  The  volatile 
oil  is  very  acrid,  and  has  been  employed  as  a  rubefacient. 

Eapcuced  oil,  Colza  oil. — This  is  expressed  from  the  seeds  of  Brassica 
napvs,  ( CruciJ'era;)  and  other  species  of  Brassica.  natives  of  Europe,  where 
they  are  extensively  cultivated  for  their  oil  products.  The  plants  are 
cultivated  in  the  manner  usually  adopted  in  the  production  of  turnips 
or  cabbages.  The.  seeds  are,  perfected  the  second  year  of  growth. 
Hie  oil  is  extensively  used  for  inae'uinery  and  for  burning  in  light-bouse 
lamps.    The  refuse  cake  is  a  weil  known  cattle  food. 

Gold  of  Pleasure  ell. — This  of i  is  obtained  from  the  ('aniclhta  satica. 
(Cruciferir.)  an  annual,  native  of  Kurope,  and  eultivated  to  some  extent 
for  tho  clear  ycllov, -colnml  oil  obtained  from  its  seeds.  If  much  resem- 
bles linseed  oil.  The  stems  of  tlie.  plant  contain  a  considerable,  propor- 
tion of  fiber,  which  is  somel  imes  used  in  the  ma  nun:  ut  are  of  brooms. 

Berffamot  oil. — This  volatile  oil  is  obtained  from  the  fruit  of  Citrus 
bergamia,(Aurantiaccw.)  Citron  oil  is  also  a  product  of  this  family,  being 
an  essential  oil  obtained  from  the  Citrus  r.iclicc  employed  in  perfumery 
and  confectionery. 

'ii'Mii  a:;d  ni:.= ::•.:<. 

Benzoin  or  Gum  Bcijum'-.i. — This  is  ollreicd  fiom  the  stem  of  Styrax 
ttemoin  (Styracacca),  a  native  of  Borneo  and  other  l::di:m  islands.  In- 
cisions are  made  in  the  bark,  from  which  1  he  juice  exudes.  When  dried 
it  is  removed  by  a  chisel  or  blunt  knife.  The  gum  whieh  exudes  from 
the  natural  fissures  is  considered  the  most  variable,  having  a  stronger 
perfume  than  that  produced  from  wounds  in  the  lice,  it  is  used  medi- 
cinally by  perfume  manufacturers,  and  as  a  compound  hi  the  mixtures 
used  as  incense. 

Storax  is  obtained  from  Stgmj  officinale,  a  native  of  the  Levant,  This 
balsamic  resiuons  substance  is  obtained  by  pressure  from  strips  of  green 
bark.    The  result  is  liquid  storax.    Solid  storax  is  supposed  to  be  the 
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liquid  mixed  with  fine  saw-dust,  and  dried.    It  is  used  in  perfumery 
and  medicinally  as  a  stimulating  expectorant, 

Gamboge. — This  gum  .resin  is  yielded  by  several  plants.  That  knowi 
bs  Ceylon  gamboge  is  obtained  from  Garcinia  morella,  (Clusiacctt,)  a  on 
tree  with  glossy  foliage,  somewhat  like  that  of  the  evergreen  magnolia 
Tliis  plutit  is  supposed  to  bo  a  native  of  Sinm.  Tho  gum  is  obtained  b; 
milking  incisions  in  the  bark,  or  by  breaking  the  branches,  and  collect 
hig  the  juice  us  It  drops.  Gamboge  is  known  iu  commerce  in  three  dis 
tinct  Tonus;  in  rolls  or  solid  cylinders,  in  pipes  or  hollow  cylinders,  am 
in  cukes.  The  former  two  nre  collected  in  the  same  manner,  the  juie 
when  in  a  liipiid  state  being  run  into  hollow  bamboos,  and  allowed  ti 
harden.  In  lhis»form  it  is  known  as  pipe  gamboge.  The  cake  or  luanj 
gamboge  occurs  in  round  or  square  lumps  or  masses  several  pounds  in 
weight.  It  is  used  as  a  pigment  in  the  aits,  and  medicinally  as  a  pur 
gaiive.  Garcinia  pictoria  of  Mysore  yields  a  gum  having  the  color  and 
properties  of  gamboge.  American  gamboge  is  obtained  from  Vismk 
Gmanensi*,  {Ugpericaom,}  a  shrubby  plant  found  in  Surinam  aud  Mexico, 
which  abounds  in  a  yellow  resinous  juice  resembling,  in  its  appearand 
as  well  as  in  its  purgative  and  other  properties,  the  gamboge  of  Ceylon 
Oilier  species  found  iu  Brazil  and  Guiana  produce  similar  resins. 

Tacmnaha&x  r&dn  is  obtained  from  the  stem  of  the  cedar  wood  of  Gui 
ana,  Idea  altixsima,  {Amyridacca,)  a  very  tall  tree,  yielding  a  duruuli 
fragrant  timber,  which  is  used  for  inside  fittings  of  houses,  especial  I  j 
book  cases,  the  odor  of  the  wood  preventing  injury  from  insects.  Tin 
balsam  or  resin  is  used  as  a  perfume.  It  remains  in  a  semi-fluid  state  foi 
some  time,  but  ultimately  becomes  hard,  and  is  used  for  burning  ai 
incense  in  churches.  The  branches  of  Idea  heptaphyila  are  used  ai 
torches  under  the  name  of  incense  wood.  Balsam  of  Acouchi,  yieldw 
by  /.  heterophylla,  is  used  in  medicine. 

Tragacantk. — This  gum-like  subst  ance  is  produced  by  Astragalus  jn 
mi/era,  ( Ltffvminosce,J  a  native  of  Persia  aud  Asia  Minor.  Tue  gun 
exudes  naturally  from  the  bark  in  tho  same  wny  that  gum  exudes  mm 
the  bark  of  plum  or  cherry  trees.  The  hygrometric  properties  of  th< 
bark  being  very  great,  considerable  moisture  is  absorbed  by  it  during 
the  night,  which  causes  it  to  swell  and  crock,  and  front  tho  opening! 
thus  formed  the  gum  exudes.  Astragulns  bceticut  is  cultivated  in  soim 
pails  of  Germany  for  the  seeds,  which  are  used  as  a  substitute  foi 
coffee. 

Kauri  resin  is  a  product  of  Dammara  Awtralix,  (GonifcrtCyJ  a  Ncti 
Zealand  tree  reaching  150  to  200  feet  in  height.  The  resin  is  hard  ami 
brittle,  like  copal.  It  exudes  chiefly  from  the  lower  portions  of  the  trunk, 
either  from  natural  fissures  or  wounds  purposely  made  with  an  ax.  It 
is  at  first  about  the  color  and  consistency  of  cream,  highly  glutinous, 
and  flavored  like  turpentine,  but  gradually  hardens  by  exposure  to  the 
air,  and  changes  to  a  dark  color.  The  best  resin  is  found  by  digging  iu 
the  ground  where  old  forests  have  been  destroyed,  and  it  is  found  from 
a  few  inches  to  as  many  feet  iu  depth,  and  iu  localities  uow  entirely 
denuded  of  trees.  It  is  also  found  in  the  soil  at  the  base  of  living  trees, 
It  is  insoluble  in  water,  aud  ornaments  are  carved  oat  of  the  lighter 
amber-colored  lumps.  It  becomes  plastic  at  a  heat  of  ISO3,  aud  can  be 
molded  into  any  form. 

Dammar  resin  is  the  produce  of  Dammara  oricntalis,  tho  Amboyna 
pine,  a  native  of  the  Moluccas. 

Grass  gvm  or  Acaroid  resin. — This  substance  is  produced  by  several 
species  of  Xautkarrhaa,  (LiUacecc,}  natives  of  Australia,  where  they  form 
characteristic  features  of  vegetation.    They  form  thick  trunks  like  palms. 
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The  leaves  arc  long,  wiry,  nnil  grass-like,  and  are  borne  in  a  dense  tuft 
at  tlie  top  of  the  stem,  and  hang  clown  gracefully  sill  araund.  The  long 
flower  «t»l k a  rise  out  of  the  center  sometimes  as  high  as  20  feet,  bear- 
ing at  the  top  a  dense  cylindrical  flower  spike.  The  resinous  product 
bus  long  been  known  among  druggists  as  gum  nereides,  and  is  used 
by  tbe  natives  as  a  medicine  in  cases  of  dianlitea.  As  wen  in  com- 
merce it  is  very  brittle,  usually  in  small  pieces,  and  in  a  state  of  coarse 
powder.  lis  color  is  deep  yellow,  considerably  resembling  gamboge,  but 
darker;  the  powder  is  greenish  yellow.  The  plant  is  composed  of  a  core 
of  haul  libroiiB  pith  about  half  of  its  whole  diameter,  around  which 
there  is  a  layer  of  resin  varying  from  half  an  inch  to  one  inch  or  more 
ill  thickness,  which  forms  the  connection  between  the  leaves  and  the 
Core,  Uetweeu  these  leaves,  and  also  adhering  to  and  covering  them, 
is  a  quantity  of  resin  which  exudes  in  large  lumps  from  the  sidett 
of  the  plant.     An  average-sized  plant  will  produce  forty  pounds. 

Am/alula. — This  resinous  gum  is  proeured  from  the  juice  of  the  A'ar- 
tka  axafcttitltt,  f  UwhelliJera-.J  a  tajl  growing  perennial,  native  of  Persia. 
The  roots  grow  to  a  large  si/A ,  and  are  allowed  lout'  to  six  years'  growth 
before  they  are  considered  in  the  best  condition  lor  yielding  llie  drug. 
When  ready  for  use  the  stem  is  severed  close  to  the  surface  of  the 
ground,  and  incisions  are  made  on  the  top  of  the  stump  from  which  the 
juice  exudes  and  hardens  by  exposure,  and  is  collee.ted  in  its  concrete 
Mate.  In  medicine  it  is  used  as  a  stimulant  in  hysteria  and  for  other 
purposes. 

India  mpal,  piney  varnish,  white  dammar,  or  gumanine,  a  useful 
gnm  resin  known  in  different  localities  by  the  preceding  names,  is  pro- 
cured from  Valeria  Indica,  (  Miplerocurpocea,)  a  native  tree  of  the  Mala- 
bar coast.  The  renin  is  procured  by  cutting  a  notch  in  tbe  trunk  of  the 
tree,  from  which  the  juice  exudes  and  hardens  by  exposure  to  the  air. 
It  Is  largely  used  as  n  varnish  for  carriages,  pictures,  &c.  It  is  also 
used  by  the  Portuguese  as  an  incense,  and  ornaments  are  fashioned 
from  it  under  the  name  of  amber.  A  vegetable  baiter  is  obtained  from 
this  fruit,  which  is  of  solid  consistence,  beautifully  white,  anil  inquires 
a  higher  temperature  to  melt  it  than  animal  tallow.  Candies  manufac- 
tured from  it  burn  with  a  clear  light,  and  produce  an  agreeable  fra- 
grance. It  is  prepared  by  cleaning  the  seeds,  and  then  roasting  and 
grinding  tbem  into  a  mass.  Water  is  added  and  (he  whole  is  boiled 
until  the  fatty  matter  rises  to  the  surface,  when  it  is  removed. 

Jalap  is  furnished  by  the  tubers  of  Exogonium  purga,  (ConeoleulacewJ 
a  climbing  plant,  native  of  Mexico.  The  tubers  are  roundish,  of  various 
Bizes,  and  dark  colored.  They  owe  their  purgative  properties  to  their 
resinous  ingredients,  and  worm-eaten  tubers  are  more  valuable  than 
those  that  are  sound,  as  the  insects  eat  the  farinaceous  and  woody  por- 
tions of  tbe  tuber,  and  leave  the  resin.  Indian  jalap  is  obtained  from 
the  roots  of  Ipomcea  titrpetlntm.  The  resin  is  more  diluted  than  in  the 
true  jalap,  and  is  destitute  of  any  nauseous  taste  or  smell. 

Wild  jalap. — A  resinous  extract  from  the  roots  of  Podophyllum  pelta- 
turn,  (Ranunculacear,)  a  native  plant  of  active  medicinal  properties. 

Bcaminonp. — The  roots  of  Conrotrahts  scaminonia  when  cut  exude  a 
gummy  resin  or  milky  juice,  which  soon  concretes,  and  is  known  ns 
scammony.  Tbe  plant  grows  abundantly  in  Greece,  but  the  gum  is 
seldom  to  be  found  pure,  being  frequently  mixed  with  chalk.  It  is  gener- 
ally imported  from  Aleppo. 

Ammoniacvm  is  obtained  from  Doretna  ammoniacum,  (UmheUi/erce.) 
This  plant  is  a  native  of  Persia,  and  abounds  in  a  milky  juice,  which 
""  *  s  upon  the  slightest  puncture  being  made,  and  dries  upon  the  stem 
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iii  small  rounded  lumps  or  tears.  It  is  used  as  a  stimulant  expectorant. 
The  ammoniacum  of  the  ancients — a  gum  resiu,  like  asafcetida — is  sup- 
posed to  bo  yielded  by  Ferula  tingUana;  and  sagapenum,  a  similar  drug, 
is  supposed  likewise  to  be  the  product  of  this  genus. 

Gambier,  or  Terra  Japonica,  is  obtained  from  Nauclea  gambier,  {Ciwhon- 
ace®,)  a  shrubby,  climbing,  Asiatic  plant.  Gambier  is  prepared  by  boiling 
the  leaves  and  young  shoots  of  tho  plant  in  water  until  the  decoction 
thickens  to  the  consistency  of  molasses.  It  is  then  run  into  narrow, 
oblong  molds,  where  it  remains  to  thicken;  after  which  it  is  cut  into 
small  cubes  or  slices,  and  these  are  thoroughly  hardened  and  dried  in 
the  sun.  It  is  used  by  the  Malays  for  mixing  with  the  preparation  of 
areca-nut  and  betel-leaf,  which  they  are  in  the  habit  of  chewing;  and 
it  is  also  used  for  tanning  leather,  and  by  dyers  and  curriers.  There  are 
several  qualities  of  the  gambier  extract;  the  best  is  white,  brittle,  and 
has  au  earthy  appearance  when  rubbed  between  the  ringers.  This 
earthy  appearance  gave  it  the  name  of  terra  japonica,  which  was  then 
supposed  to  come  from  Japan.  Gambier  is  oue  of  the  most  powerful  of 
the  pure  astringents. 

Manna  is  a  concrete  saccharine  substance,  procured  from  Ornus  Euro- 
jxea  and  Omusrotundifolia,  (Fraxinetu,)  natives  of  the  south  of  Europe. 
They  form  trees  about  20  feet  in  height,  and  aro  cultivated  in  planta- 
tions in  Sicily  for  the  manna  they  produce.  The  manna  is  obtained  by 
making  incisions  in  the  stem  and  branches.  The  best  article  is  collected 
from  the  young  branches  or  upper  part  of  the  stem ;  it  hardens  on  the 
stem,  but  is  further  dried  after  removal  from  the  tree.  Manna  is  nsed 
in  medicine  as  a  gentle  tonic.  It,  is  white,  inodorous,  crystallizable  in 
semi-transparent  needles,  and  of  a  sweetish  taste.  Manna  sugar,  or 
mannite,  differs  from  other  sugars  in  not  being  fennentescible.  In 
Styria  the  larch  (Larix  Europma)  exudes  from  its  leaves  and  branches 
a  honeyed  juice,  which,  on  becoming  hard,  is  called  manna  or  briancou. 
The  cedar  of  Lebanon,  Abies  cedrus,  (Coniferw,)  produces  small  quanti- 
ties of  transparent  resinous  drops,  called  manna  by  the  monks,  who 
collect  it  and  prepare  from  it  various  ointments,  which  have  consider- 
able reputation  in  Syria  as  a  remedy  for  phthisis. 

The  manna  by  which  the  Israelites  were  miracuously  fed  is  supposed 
to  be  identical  with  an  exudation  found  on  the  stems  of  Alliagi  vum.ro- 
rum,  (Leguminous,)  a  shrubby  plant  which  covers  immense  plains  in 
Arabia  and  Palestine.  The  juice  hardens  on  the  branches,  and  is  most: 
abundant  during  hot  weather,  and  is  collected  by  the  Arabs  who  cross 
the  deserts,  they  using  it  as  nutriment  for  themselves  aud  camels,  the 
latter  being  very  partial  to  it. 

Tamarisk  manna,  or  manna  of  Mount  Sinai,  is  produced  through  the 
puncture  of  Coccus  vuumiparus,  an  insect  inhabiting  the  tamarisk  trees, 
which  grow  abundantly  in  that  vicinity.  This  saccharine  secretion 
exudes  as  a  thick,  transparent  sirup,  and  drops  from  the  branches  upon 
the  ground,  and,  being  collected  and  cleaned,  is  eaten  with  bread,  and 
is  considered  a  delicacy ;  it  is  also  reputed  as  efficacious  in  diseases  of 
the  chest.  Australian  manna  is  produced  by  the  Eucalyptus  mannifera, 
(Myrtaceai.)  This  manna  contains  a  saccharine  matter  different  from 
mannite,  and  nearly  similar  to  glucose.  It  is  much  used  as  a  pleasant 
purgative. 

lied  gum. — This  is  yielded  by  tho  Eucalyptus  rostrata,  a  common  tree 
in  many  parts  of  Australia.  The  gum  exudes  in  a  fluid  state  from  tho 
bark,  and,  by  evaporation  of  the  water  by  which  it  is  held  in  eolation, 
concretes  into  a  beautiful  ruby-colored  gum.    As  a  medicine  it  is  a  pow- 
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frml  astringent,  and  is  sometimes  employed  with  great  success  iu  dis- 
orders in  which  astringents  are  indicated. 

Aloes. — This  bitter  drug  is  the  dried  resinous  juice  derived  from  Hip 
leaves  of  several  species  of  aloe,  a  genus  of  liliaceous  plants,  natives 
of  temperate  and  sub-tropical  climates.  Tlie  best  kind  or  aloes  is  Hie 
socotrinc.  Hie  product  of  Aloe  Socotrina,  a  native  of  Hie  island  of 
Socotra,  in  tbo  Indian  Ocean.  Hepatic  aloes,  soealled  from  their  liver- 
lite  color,  are  produced  by  .A.  Arabic?..  Barbadocs  aloes  are  produced 
from  A.  vulgaris,  a  -native  of  Cape  Colony.  It  is  more  dusky  in  hue 
tban  the  East  Indian  species,  and  more  nauseous  and  bitter.  Caballiue 
or  horse-aloes  are  the  refuse  of  the  Barbadoes.  and  from  their  rank, 
fetid  smell,  are  useful  only  for  veterinary  medicine.  Cape  aloes  are 
produced  by  A.  sjtkata  and  A.  commelim  ;  are  lighter  in  color  than  the 
other  species,  bnt  possessed  of  a  strong,  disagreeable  odor ;  the  color  is 
more  like  gamboge.  The  yellowish  juice  is  stored  up  in  greenish  vessels 
lying  beneath  the  skin  of  the  leaf,  and  when  the  leaves  are  cut  the  juice 
erodes,  and  is  gradually  evaporated  to  a  linn  consistence.  An  inferior 
product  is  obtained  by  pressing  the  leaves,  or  by  cutting  them  in  pieces, 
boiling  them,  and  evaporating  the  decoction  to  a  proper  solidity.  The 
drag  is  used  as  a  purgative,  and  iu  small  doses  as  a  touie. 

Balaam  of  Peru. — This  drug  is  obtained  from  Myrogpermum  Pcruiferum, 
[Legvminosa,)  a  native  of  Peru  and  other  parts  of  South  America.  The 
node  of  procuring  the  balsam  is  by  making  incisions  in  the  tree  from 
which  it  gradually  exudes,  and  is  absorbed  by  pieces  of  cotton  rags  which 
ue  inserted  for  the  purpose.  During  rainy  seasons  the  e.upply  is  much 
lower,  and  the  expedient  of  lighting  a  fire  is  resorted  to,  which  causes 
tie  yum  to  exude  more  freely,  but  is  followed  by  the  destruction  of  the 
tree.  When  the  rags  are  saturated  they  are  thrown  into  boiling  water, 
which  separates  the  balsam.  It  is  then  collected  and  placed  in  suitable 
vessels  for  sale.  It  is  a  thickish  liquid,  with  a  fragrant  aromatic  smell 
and  taste. 

Bakam  of  Toht. — This  is  yielded  by  Myrosjicruium  tohtifcrum,  aud  is 
a  product  of  similar  character  to  the  preceding.  It.  is  at  iirst  soft,  but 
becomes  hard  and  brittle  by  exposure.  It  is  used  in  cluonic  coughs,  and 
for  other  medicinal  purposes. 

Gkm  butea. — This  is  the  hardened  juke  of  Baimfrondosa,  fFabacecc,J 
a  tree  that  attains  a  medium  height,  and  is  very  commou  in  Bengal,  and 
Ibere  known  as  the  dak  or  tisso.  From  natural  fissures,  or  wouuds 
in  the  bark,  there  exudes,  during  the  hot  season,  a  beautiful  rod  juice, 
which  concretes  into  a  ruby  colored,  brittle,  astringent  gum,  analogous 
to  gam  kino,  for  which  it  has  been  employed  under  the  name  of  dak 
pun.  It  soon  loses  its  beautiful  color  upon  exposure  to  the  air,  when 
't  becomes  darker  colored  than  tbo  ordinary  kino  of  commerce.  Tui.i 
pun,  wheu  held  in  the  flame  of  a  caudle,  swells  and  burns  away  slowly, 
without  smell  or  flame.  If  placed  in  the  mouth  it  soon  dissolves,  iis 
t«tt  being  strongly  astringent.  It  is  used  for  tanning  leather.  A 
Man»  fibrous  material  obtained  from  the  bark  is  used  as  a  substitute 
for  oakum  for  calking  seams  ef  boats.  The  lac  insect  punctures  the 
young  twigs,  and  causes  the  formation  of  the  Kiib.-i  ance  known  as  stick 
I«,  used  in  the  manufacture  of  sealing  wax,  aud  also  as  a  dye.  The 
Mads  yield  a  thick  dark-colored  oil  called  nioodocga,  which  the  native 
doctors  consider  to  possess  anthelmintic  properties. 

itattic  is  obtained  from  Pistacia  laitincux,  ( ' AuacarcUaccaJ  a  small 
*Wrgreen  tree,  native  of  Southern  Europe,  Northern  Africa,  and  "West- 
cm  Asia.  The  resin  is  gathered  from  wounds  made  iu  the  bark,  fivm 
*hich  it  exudes  in  drops,  and  hardens  into  a  semi-transparent  gum.    It 
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is  principally  produced  in  Asiatic  Turkey,  and  is  consumed  in  large 
quantities  by  the  Turks  for  chewing,  to  sweeten  the  breath  and 
strengthen  the  gums.  It  is  also  employed  tor  varnishing,  and  occasion- 
ally in  dentistry. 

Cape  mastic. — The  resin  bnsh  of  the  Cape  of  Good  Hope,  Euryops 
multijiilttx,  (Compotdta,)  affords  a  gum  from  its  stem  and  branches,  of  a 
yellowish,  semi  transparent  appearance,  which  is  gathered  and  used  by 
the  natives,  but  is  sparingly  introduced  in  commerce. 
.  Labdunum. — This  gum  ex  odes -from  the  leaves  auil  branches  of  Gtstta 
Cretwun,  (CistgeeasJ  a  low-growing  shrub,  native  of  Crete.  The  gum 
emits  a  pleasant  balsamic  odor,  and  has  been  used  as  an  expectorant. 

Qalbanum. — This  balsamic  gum  resin  is  obtained  from  Ltttbxm  galba- 
jtttiB,  {Umbel:  if  em,  J  a  native  of  the  Cape  of  Good  Hope.  The  name  is 
also  applied  to  the  resin  of  Opoidia  natbanifern,  a  Persian  umbelliferous 
plant  The  resin  possesses  similar  properties,  but  inferior,  to  those  of 
asatcetida.  Qalbanum  officinale,  of  the  same  family,  has  been  90  named 
from  ti  supposition  of  its  yielding  a  resin  or  gum  ot  this  kind. 

Sagapenum  gum  is  produced  by  Fcrvla  Pcrsiai,  (  Umbelli/era,)  a  native 
of  Persia,  anil  at  one  time  supposed  to  be  the  source  of  asai'ustida.  This 
is  somewhat  similar,  but  less  powerful. 

Elemi. — This  resin  is  obtained  from  one  or  more  species  of  Ami/ris, 
fAmaridaceasJ  a  genus  of  Indian  trees  remarkable  for  their  resinous 
products.  Indian  bdellium,  or  false  myrrh,  is  obtained  from  A.  com- 
miphara.  This  is  a  gum  resin,  with  properties  similar  to  the  myrrh,  but 
not  so  valuable.  » 

Aitimc. — The  West  India  loenst  tree,  ltymenaaCovrbaril,(Crcaalpinia: J 
known  in  Panama  asalgnrroba,  is  a  tree  of  the  largest  size.  The  resin 
exudes  from  the  trunk,  and  large  lumps  of  it  are  found  about  the  roots 
of  old  trees.  It  is  so  named  from  its  resemblance  to  the  valuable  anime 
resin  of  Africa. 

Oum  Arabic  is  furnished  by  various  speciesof  Acacia,  (MimnseaJ  such 
as  Acacia  verek,  A.  Arabica,  A.  vera,  A.  Adansotdi,  and  others,  natives 
of  Arabia,  Bavbary,  and  the  East  Indies.  It  Is  collected  as  it  exudes 
from  the  plants*  in  a  linuid  state.  A  short  exposure  to  the  sun,  heat, 
and  air,  hardens  it  into  a  solid  mass.  It  is  used  as  food,  in  medicine, 
and  largely  in  the  arts  and  manufactures. 

Oum  kino  is  obtained  from  Pteromrput  marsnpium  of  India,  and  P. 
erinaceus  of  Africa,  a  genus  of  Legttminosce.  These  trees  arc  of  large 
size,  ami  the  gum  is  obtained  by  malting  incisions  in  the  bark,  from, 
which  the  juice  exudes,  and  hardens  into  a  brittle  mass,  easily  broken 
into  little  angular  shining  fragments  of  a  bright  ruby  color.  It  is  highly 
astringent,  and  is  used  medicinally  In  diarrhcea. 

Oum  gnaiacum  is  obtained  from  Giutiacvm  officinale.  f  Zygophyllaeca:. }  a 
West  India  tree  that  furnishes  the  heavy  wood  called  lignum.- vitn.  The 
resin  exudes  from  the  stem,  and  hardens  oti  the  bark;  or  holes  are  bored 
in  logs  of  the  wood  which  arc  placed  on  a  Are,  so  that  when  the  resin  Is 
melted  it  runs  through  the  hole  into  vessels  placed  to  receive  it.  Uuala- 
cum  is  greenish  brown,  with  a  balsamic  fragrance,  and  is  remarkable 
for  the  changes  of  color  which  it  undergoes  when  brought  Into  contact 
with  various  substances.  Ulutett  gives  it  a  brown  tint;  nitric  acid  and 
chlorine  change  it  successively  to  green,  blue?  and  brown.  The  resin, 
as  well  as  the  bark  anil  wood,  is  used  medicinally  as  a  stimulant  In 
chronic  rheumatism  and  other  complaints. 

Clutia  is  a  genus  of  Clusiacea:  or  Outliferce,  chiefly  climbing  plants 
and  shrubs,  a  few  attaining  the  size  of  trees,  natives  of  tropical  America. 
0.  insignia,  a  Brazilian  plant,  exudes  a  considerable  quantity  of  resin 
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from  tbe  disk  and  stamens  of  the  flowers,  which  is  used  in  medicine.  C. 
alba,  C.roxca. -.mil  C.jlaea.  in  the  West  Indies,  yield  nil  abundant,  tenacious 
rewri  from  their  stems,  whieli  is  used  Tor  the  same  purposes  as  pitch.  It 
is  Itrst  of  a  green  color,  hut  when  exposed  to  the  air  tunw  to  a  brown 
or  reddish  tint.  C.  dam  yields  a  resin  known  in  Columbia  by  the  naino 
of  dueti,  whieh  is  horned  lor  the  sake  ot*  its  pleasant  odor. 

Bog  gum. — The  hog-gum  tree  is  Staronobm  envciuea.  (  Cluaiacca^)  a  lofty 
growing  pliinl,  reaching  to  DO  or  UK)  feet  in  height,  a  native,  of  the 
West  Indies  and  Smith  America.  A  pellucid  juice  exudes  from  incisions 
in  the  Imrk,  and  after  a  brief  exposure  hardens  into  a  yellow  resin,  re- 
sembling Burgundy  pitch  in  appearance.  In  Jamaica,  hogs  when 
wounded  nth  the  injured  part  against  the  tree,  so  as  to  smear  them- 
selves with  the  resin,  winch  possesses  vulnerary  properties,  and  hence 
its  common  name.  The  resin  has  been  employed  medicinally  as  a  sub- 
stitute, for  balsam  of  copaiva,  and  pitch  plasters  have  been  made  of  it. 
In  Ouiana  and  Brazil,  where  it  is  termed  muni,  or  oanani,  the  natives 
make  torches  with  it,  and  use  it  to  pitch  boats. 

Qum  tandarae. — Thiswcsin  is  produced  by  Cnllitris  qnadriralUt,  {Coni- 
fenrj  a  medium-sized  evergreen  tree,  native  of  Uarbary.  It  is  used  iu 
varnishing,  and  when  powdered  llnely  and  sifted,  and  mixed  with  tbe 
finely  powdered  calcareous  bone  of  the  cuttlellsli,  forms  the  article  of 
resinous  powder  known  as  i>ouncc.  Tho  timber  of  this  tree  is  very 
hard,  fragrant,  and  durable. 

K*tetra  onm  is  obtained  from  the  stem  of  CoeMospermttm  gotm/pittm,  a 
■hnib  or  small  tree  found  in  (lie  Indian  peninsula.  This  gum  is  often 
used  as  a  substitute  for  gum  tragacaiitu.  The  seeds 'of  the  plant  are 
covered  with  a  cotton yp  down,  which  is  used  for  stalling  pillows  nnd 
cushions.  The  gum  of  Stercitlia  nrens  (  Sttrculiatxa )  is  also  known  as 
kuteeru.  This  tree  is  a  native  of  India  ;  the  gum  resembles  tragaeanth 
both  in  external  appearance  and  in  its  property  of  not  dissolving  in  cold 
water,  but  merely  swelling  and  becoming  jelly-like,  owing  to  the  pres 
once  of  bassorine.      • 

Succory  gum  is  obtained  from  Chondrilla  juncca.  a  plant  belonging  to 
tbe  lettuce  family.  It  is  a  native  of  the  south  of  Europe,  and  furnishes 
a  narcotic  gum  in  limited  quantities. 

Carana  resin  is  produced  by  JJurscra  acuminata,  {Amyridacea,)  a 
shrubby  West  India  plant.  Tho  juice,  which  exudes  from  the  bark 
when  the  tree  is  wounded,  contains  a  kind  of  turpentine  oil,  which  rap- 
•  idly  congeals  on  exposure.  Burners  gummifvra  grows  to  a  tree  of  large 
■lie  on  the  island  of  San  Domingo.  A  whitish,  resinous  matter  Hows 
copiously  when  the  bark  is  pierced,  which  is  much  used  in  making  flam- 
beaus, and  is  also  burned  as  incense  in  churches.  The  wood  is  used  in 
making  canoes. 

Chttrran. — This  resin  is  produced  by  tbe  hemp  plant,  Cannabis  satira, 
but  onlyin  very  hot,  dry  climates.  It  is  gathered  by  men  clad  in  leathern 
dresses,  running  through  the  hemp-fields,  and  brushing  ih  -ough  the 
plants  rapidly.  The  resin  adheres  to  the  leather,  and  is  subsequently 
scraped  on*  and  kneaded  into  balls.  When  used  in  small  quantities  it 
produces  pleasant  excitement,  which  passes  into  delirium  and  oitulepsy 
if  the  quantity  is  increased  :  if  still  further  continued,  a  peculiar  form 
of  insanity  is  produced.  Many  of  the  Asiatics  are  passionately  addicted 
to  this  kind  of  intoxication. 

Ottm  olibanvm  is  obtained  from  ItomceUia terrain.  (Amyridacea:,)  a  tree 
about  40  feet  in  height,  a  native  of  India.  The  resin  is  used  asa  pitch,  but 
being  hard  and  brittle,  it  is  boiled  with  some  low-priced  oil  to  render  it 
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workable.  By  some  it  has  been  supposed  that  ibis  was  Hip  frankincense 
of  the  ancients. 

African  bdellium  is  si  gum  resin  furnished  by  a  small  composite  plant, 
Geradia  furcuta,  a  untivo  of  the  southwest  coast  of  Africa.  The  gain 
exudes  in  small,  pellucid  tears  of.  a- pale  yellow  color,  and  somewhat  hard 
and  brittle.  It  lias  a  slightly  bitter  and  fragant  resinous,  taste,  pos- 
sesses a  very  line  aromatic  smell,  and  throws  out  a  refreshing  and 
agreeable  perfume  when  burning.  Lately  it  has  been  surmised  that  this 
plant  was  the  true  source  of  frankincense. 

Myrrh. — This  resinous  perfume  is  produced  by  Balsamodettd ran  m yrrha, 
(Amyridacccv,)  a  large- growing  shrub,  native  of  Arabia  Felix.  The 
milky  .juice  of  the  tree  is  made  to  exude  by  wounding  the  bark,  and  it 
rapidly  concretes  into  brittle,  yellowish -red,  semi-transparent  tears,  hav- 
ing a  ijitter,  disagreeable,  and  acrid  taste,  with  a  strong  and  not  partic- 
ularly pleasant  fragrance.  It  was  formerly  much  valued  for  its  property 
of  resisting  putrefaction,  and  at  an  early  date  formed  one  of  the  ingre- 
dients for  embalming  the  dead.  The  ancients  considered  it  a  universal 
medicine.    It  is  known  as  balm  of  Cilead,  bajm  of  Mecca,  and  .opo- 


Googul  and  mukul  arc  names  given  in  Sciude  and  Persia  to  a-  resiu 
yielded  by  Balsamodendron  mvkiu.  This  is  considered  identical  with  the 
bdellium  of  Dioscorides  and  the  Scriptures.  The  tree  is  a  native  of 
Scinde,  and  the  resiu  is  collected  by  making  incisions  in  the  bark  and 
permitting  the  gum  to  fall  to  the  ground ;  hence  it  is  full  of  impurities. 
It  is  used  as  a  medicine  in  veterinary  practice,  and  burned  as  an 
incense. 

Bayee  balsam  is  a  product  of  Balsamodeniron  mtbescena.  This  is  brittle, 
tasteless,  and  inodorous,  and  it  is  presumed  that  it  is  frequently  employed 
to  mix  with  the  more  valuable  products  of  this  genus  of  gnm-prodncing 
plants. 

Wallaha  gum  is  obtained  from  Ejperua  falcata,  (Leguminosa,)  a  large 
tree,  abundant  in  the  forests  of  Guiana.  The  gum  of  this  tree  is  used 
as  an  application  to  wounds.  The  bark  is  bitter,  and  the  natives  use  it 
in  a  decoction  as  au  emetic.  The  wood  of  the  tree  is  strongly  impreg- 
nated with  a  resinous  oil  which  renders  it  very  durable  when  used  for 
domestic  purposes,  such  as  for  shingles,  house-framing,  &c. 

Balsam  of  Maria  is  produced  by  a  Peruvian  tree  named  YerticiUaria, 
a  genus  of  Clttsiacew.  The  tree  yields  an  abundant  supply  of  a  balsamic 
resiu,  but  its  properties  are  not  known  to  botanists. 

Balsam  of  umire  is  furnished  by  Humirittm  Jloribundum,  (Humiriaeea,) 
a  small  Brazilian  tree,  which  yields,  from  wounds  iu  the  bark,  a  yellow- 
colored  fragrant  balsam.  The  bark  is  highly  esteemed  as  a  perfume  by 
the  Brazilians.  Hmnirium  balsaviifcrum,  the  honmiri  tree  of  French 
Guiana,  yields  a  reddish  balsamic  juice,  possessing  an  odor  similar  to 
that  of  storax,  aud  which  after  a  time  becomes  brittle  and  hard;  in 
which  state  it  is  burned  as  an  incense  or  perfume.  Medicinally  it  is 
used  as  an  anthelmintic,  and  an  ointment  preparation  is  employed  for 
pains  in  the  joints. 

Melano-rrhcea  ttsitatmima,  (Anacardiacca,)  an  East  Indian  tree  which 
yields  a  highly  useful  and  extensively  employed  varnish,  obtained 
by  a  process  of  tapping  or  boring  shallow  holes  in  the  trunk  of  the 
tree,  in  which  are  inserted  hollow  bamboo  canes.  After  remaining  one 
or  two  days  these  canes  become  tilled  with  a  whitish-colored  thick 
juice,  which  turns  black  when  exposed  to  the  air,  and  can  be  preserved 
only  by  immersion  in  water.  All  kinds  of  domestic  furniture  and  utensils 
are  lacquered  with  this  juice,  which  is  laid  on  thinly  and  dried  slowly, 
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when  it  torus  to  a  beantifnl  davit  color.  Like  other  varnishes  derived 
from  the  same  natural  order,  it  is  very  caustic  and,  apt  to  cause  erysipe- 
latous swellings,  if  applied  to  the  skin.  The  ■wood  of  tliia  tree  is  excess- 
ively hard  and  heavy,  and  is  called  the  lignum -vitro  of  Pegn.  Anchors 
for  boats  arc  made  of  it,  and  it  is  employed  for  all  purposes  where  great- 
strength  and  durability  are  required. 

Dipterocarpua  fHncrvi*  and  D.  lavia  {Dipterocarpew)  are  East  Indian 
trees  that  'furnish  thin  liquid  balsams  used  medicinally,  for  burning  in 
torches,  and  for  painting  vessels  of  various  kinds.  The  resinons  fluid  is 
collected  by  cutting  a  deep  notch  in  the  trunk  of  the  tree  near  the 
ground,  where  a  fire  is  kept  until  the  wood  is  charred,  when  the  liquid 
begins  to  ooze  out.  It  is  much  used  as  a  varnish  for  window-frames, 
doors,  &c,  and  has  been  found  a  good  substitute  for  balsam  of  copaiba, 
which  it  greatly  resembles.  By  the  application  of  heat  it  becomes  con- 
centrated and  semi-solid.  Mixed  with  dammar  resin  it  has  been  found 
valuable  in  preserving  timber  from  the  attacks  of  insects  and  worms. 

Shorca  robusta,  (Dipteracca;,)  a  line  timber  tree  of  the  Himalaya  mount- 
ains* furnishes  a  resin  which  is  known  as  a  variety  of  dammar,  and  is 
adapted  to  the  same  uses.  An  oil  is  likewise  obtained  from  its  seeds, 
The  wood  of  this  tree,  as  also  that  of  S.  sclanica-,  is  known  as  Saul- 
wood,  which  is  close-grained,  strong,  and  durable,  and  is  employed  for 
ship-building  and  engineering  purposes,  where  great  strength  and 
toughness  are  requisite.  It  is  considered  stronger,  as  it  is  heavier,  than 
the  famous  teak  wood  of  India. 

Opopanax  gum  is  the  milky  juice  of  Opopanax  Cliironium,  ( UmbcUifera,) 
a  plant  closely  resembling  the  pnrsnix*,  native  of  the  south  of  Europe. 
The  milky-  juice  dries  into  a  gum  resin,  having  properties  very  similar  to 
those  possessed  by  ammoniacum. 

Mcsquiic  gum. — This  is  yielded  by  I'rosopis  glandulosa,  (Mimosea;,  Leg- 
uvtinostc,}  the  mosquito  tree  of  Texas.  This  gum  closely  resembles  gum 
arable,  and,  as  the  tree  is  allied  to  the  true  gnm-prodneing  family,  it 
may  be  found  worthy  of  attention  for  its  gum. 

Lign  aioex. — The  free  called  cnlambac  by  the  ancients,  and  which  fur- 
nished the  aloes  alluded  to  in  the  Dibie,  where  it  is  said  "All  thy  garments 
smell  of  myrrh,  aloes,  and  cassia,"  is  supposed  by  some  to  have  been 
the  eaglewood,  Aloerylon  Agallochum.  ( fjCfjHminoficc,}  a  luliy,  upright-grow- 
ing tree,  native  of  the  mountains  of  Cochin  China  and  the  Moluccas.  It 
yields  a  perfume  which  is  the  most  esteemed  by  Oriental  nations.  The 
oleaginous  particles  stagnate  and  concrete  into  resin  in  1  he  inner  part  of 
the  trunk  and  branches,  by  which  the  natural  appearance  of  the  wood 
is  altered,  becoming  of  a  dark  color,  and  acquiring  a  fragrant  smell.  At 
length  the.  troo  dies,  and  when  split  open  the  resinous  part  is  removed. 
It  contains  little  else  than  the  campboraceous  matter,  and  receives  the 
name  of  aloes  from  its  bitter  taste.  The  wood  of  litis  tree  is  very  valua- 
ble. Some  of  the  most  previous  jewels  of  East  India  manufacture  are  set 
in  it,  and  it  sells  at  !!>e  rate  of  8-iJOOO  jx'r  ton.  This  tree,  is  supposed  to 
be  the  plant  alluded  to  in  the  Scriptures,  Xurabers  xxiv,  ti:  ':  As  the  val- 
leys are  they  spread  forth,  as  gardens  by  tlie  rivers'  sit'..\  as  the  trees  of 
lign-alotm  which  the  I.e.nl  hath  planted,  and  us<cx-dnr  lives  beside  the 
waters."  Owing  to  the  imperfect  knowledge  i;i'  botany  possvss ed  by  the 
ancients,  and  the-  meager  descriptions  they  have  lei';,  there  has  been  a 
difficulty  in  accurately  -delming  the  tree  which  produces  this  lragraut 
substance:  hence  tiie  aloe  iroed  <n"  India  has  also  been  mentioned  as 
the  source  of  this  resinous  perfume.  T?>is  is  the  .  I. ',';■■;  r'(  ■.'-<'•  ArrJlochrr. 
(Aquilariucca,)  a  broad-spreading  tree,  containing  a  high'v  odoiilemus 
resin,  and  an  essential  ml   which  is  ah-o  held  tn  great  esteem.     The 
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Orientals  burn  it  in  tlieir  temples  for  its  fragrance,  and  it  has  also  bean 
used  in  medicine. 

Balaam  of  copaiba. — This  drag  is  produced  by  Copaifera  officinalis, 
[Letjuminosw,)a]ofX^  tree,  native  of  South  America.  The  resinous  juice  is 
obtained  by  boring  holes  near  the  base  of  the  tree,  reaching  into  the  pith 
or  center  of1  the  stem,  from  which  it  Hows  copiously.  The  older  trees 
afford  the  best  quality  of  balsam,  and  yield  i^  several  times  during  the 
year.  That  talceu  from  young  trees  is  crude  and  watery,  *and  of  less 
value.  At  first  the  juice  is  fluid  and  without  color,  but  soon  acquires 
a  consistency  equal  to  that  of  thick  oil,  anil  changes  to  a  yellowish  color. 
An  inferior  article  is  obtained  by  decoction  from  the  hark  and  branches, 
which  is  destitute  of  the  qualities  of  the  true  balsam,  and  is  thin  and 
liquid.  The  pure  balsam  has  rather  an  agreeable  smell,  and  a  bitter, 
biting  taste  of  considerable  duration  in  the  mouth.  It  dissolves  entirely 
in  rectified  spirit,  especially  with  the  addition  of  a  little  alkali,  the  solu- 
tion having  a  very  fragrant  smell.  Distilled  with  water  it  yields  nearly 
half  its  weight  of  a  limpid  essential  oil,  and  in  strong  heat,  without  addi- 
tion, a  blue  oil. 

Mexican  elemi  is  a  greenish  resin  furnished  by  Elapkrium  elemiferum, 
(Amyridacea.) 

Eastern  elemi  is  furnished  by  Canarium  commune,  [Amyridacea;,)  a  plant 
cultivated  in  the  Moluccas  lor  its  fruit.  A  gum  exudes  from  its  bark, 
which  is  said  to  resemble  in  its  properties  the  balsam  of  copaiba. 
Another  species,  C.  ttrtctum,  is  known  in  Malabar  as  the  black  dammar 
rosin  tree,  in  contradistinction  to  the  white  dammar,  Valeria  ludiva. 

Jarilla  balsam  is  yielded  by  Adesmia  balsumfera,  [  teguminosa,)  a 
Chilian  plant  of  great  beauty  when  in  blossom.  This  balsam  has  a 
pleasant  odor,  perceptible  at  a  great  distance,  and  is  said  to  bo  of  much 
value  in  healing  wounds. 

Putty  root. — The  plant  bearing  this nnme is  Aplcctrum  kyemale,  (Orckid- 
acea,)  a  terrestrial  orchid,  a  native  of  our  woods,  which  forms  small 
tubers  containing  a  quantity  of  adhesive  mucilage,  which  has  been  used 
iu  mending  broken  porcelain;  hence  its  local  name. 

Caoutvltouc,  or  India-rubber. — One  of  the  plants  that  furnish  this  sub- 
stance is  Siphonia  Br  twit  tenuis,  (Eupltorbiacea:,)  a  common  tree  in  the 
forests  of  Para.  This  gum  exists  in  the  tree  iu  the  form  of  a  thiu,  white 
milk,  and  is  obtained  by  making  incisions  in  the  trunk,  from  which  it 
exudes,  and  is  collected  in  vessels,  and  afterward  converted  into  the 
black,  homogeneous,  elastic  mass,  familiar  to  us  as  ludm-rubber,'  by 
pouring  the  milk  upon  molds,  and  immediately  holding  them  over  a 
dense  smoke.  As  it  solidifies  another  coating  is  poured  over  it,  and  the 
process  is  repeated  until  tho  required  thickness  is  secured. 

iiiphonia  clastica,  S.  lutea,  and  S.  breri/btia  also  furnish  India-rubber 
of  good  quality.    Others  of  this  genus  yield  an  inferior,  brittle  gum. 

Outta  perclta. — This  is  the  inspissated  juice  of  Iwnandra  gutta,  (tiapo- 
tacea,)a  large  forest  tree,  reaching  V  height  of  00  to  70  feet,  with  a 
trunk  2  to  -i  feet  in  diameter.  It  is  a  native  of  the  islands  of  Southern 
India,  especially  Borneo  and  Sumatra.  The  raw  gutta-percha  is  exported 
in  lumps  weighing  live  to  six  pounds,  it  is  prepared  lor  use  by  cutting 
it  up  in  slices,  which  are  softened  by  being  immersed  iu  hoi  water;  they 
are  then  torn  into  line  shreds,  by  rapidly  revolving  cylinders  set  with 
sharp  teeth,  and  thrown  into  colli  water,  when  the  impurities  sink,  and 
the  gutta-percha  floats  on  the  surface;  the  shreds  arc  then  transferred 
to  hot  water,  and  are  mude  into  solid  masses,  which  are  afterward 
kneaded  by  machinery,  in  order  to  expel  the  extraneous  moisture. 

Baluta  gum. — This  elastic  gum  is  obtained  troin   Mimmops  batata, 
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{Sapotacfw,)  a  native  of  British  Guinea,  where  it  forms  a  tree  of  large 
dimensions.  The  milky  juice  is  procure*!  by  incision  of  the  trunk.  It 
dries  very,  quickly  on  exposure  to  the  air,  if  the  atmosphere  is  dry,  and 
it  can  be  molded  into  sba|ie  by  first  being  softened  in  water.  This  gum 
appears  to  be  of  a  character  intermediate  between  India -rubber  and  gnttn- 
perclm,  possessing  the  elasticity  of  I  lie  one  and  tho  ductility  of  the  other, 
without  the  intractability  of  India -rubber  or  the  brittleness  of  gutta- 
percha. It  has  been  successfully  employed  as  an  insulating  medium  for 
telegraphic  purposes. 

Vreeula  elaatica,  (Apocynticcw.) — A  large  climbing  shrub  of  the  islands 
of  Sumatra  and  Borneo,  yielding  a  milky  juice  which  forms  a  caout- 
chouc called  juitnwau,  but  owing  to  the  want  of  proper  care  in  its  prep- 
aration, it  is  inferior  in  quality  to  that  from  South  America,  the  milky 
juice  being  simply  coagulated  by  mixing  with  salt  water  instead  of  be- 
ing gradually  inspissated  in  layers  on  a  mold.  It  produces  fruit  about 
the  siie  of  nn  orange,  containing  numerous  seeds  surrounded  by  au  eat- 
able pulp,  which  is  highly  prized  by  the  inhabitants. 

Ceutilloa  elaxtica,  (Atracarjiticea:) — A  Mexican  tree  that  contains  a 
milky  juice  wbicb,  under  proper  preparation,  becomes  solidified  into 
caoutchouc. 

Ahttmia  tcholarh,  (Apnci/nacca;)  called  pnllmara  or  devil  tree  about 
Bombay,  is  a  tree  of  large  dimensions,  with  st  Iturowed,  rough  bark  which 
it  intensely  bitter,  and  is  used  medicinally.  It  has  been  stated  recently 
that  the  juice  of  this  tree  possesses  the  same  properties  and  is  as  readily 
manufactured  as  gutta-percha.  It  softens  quickly  when  plunged  into 
boiling  water,  is  soluble  in  chloroform  and  turpentine,  aud  receives  and 
retains  even  delicate  impressions. 

titular  gum. — The  mudur  tree  of  Africa.  Calaptrahia  gitjantea,  (AxcXe- 
padacetr,)  abounds  in  a  milky  juice  which  hardens  into  a  substance  closely 
mwinbling  gutta-percha,  and  the  root  yields  a  substance  named  muttarine, 
which  possesses  the  property  ol  gelatinizing  when  heated,  and  returning 
to  a  fluid  state  when  cool.     These  products  are  used  medicinally. 

Euphorbia  ealtimatttioo,  (Eiiphorhiacva:)— This  Hast  India  plant  affords 
a  juioe  which  furnishes  caoutchouc  of  a  good  quality,  and  is  used  for  a 
variety  of  purposes.  The  mill;  is  obtained  by  simply  cutting  the  branches, 
when  it  flows  freely.  It  is  collected  and  boiled  at  once,  and  is  then  very 
elastic,  but  soon  becomes  resinous  or  brittle,  in  which  state  it  lormsagood 
cement  by  heating.  This  gum  can  be  molded  to  imv  shape  when  first 
boiled,  anil  alter  becoming  hard  it  can  be  made  soft  niid  pliable  by  heat- 
ing or  soaking  in  warm  w-.ili'V,  aud  in  that  state  will  take  any  desired 
form.  The  gum  resin  known  as  euptiorbium  is  a  product  of  several 
specieB  of  euphorbia,  from  Africa,  the  milky  juice  being  collected  in 
leather  bags.  It.  is  extremely  acrid,  and  is  used  in  external  applications. 
Seine  authorities  regard  it  as  a  poison. 

The  India-rubber  of  the  East  is  yielded  by  various  species  of  Fitws, 
particularly  Ficnx  elasttcn,  (.1/imrcwr,)  which  attains  to  a  large  size,  and 
tends  down  roots  similar  to  the  famous  banyan  tree.  The  juice  is  col- 
lected mid  spread  over  molds  in  thin  layers,  aud  dried  either  by  lire-heat 
or  by  the  sun. 

Taltcn  tfuilnnifcra,  (Apnryiittcar.) — A  ruiiky  juice,  obtained  from  this 
plant  in  Madagascar  forms  a  superior  an  He  of  caoutchouc. 

Baneomia  specious,  (  Apoctjiwaie.} — This  is  a  Brazilian  fruit  tree, 
called  mangaba.  It  abounds  in  a  viscid  milky  juice  widen,  when  col- 
lected and  exposed  to  the.au,  hardens  into  a  caoutchouc,  aud  is  one  of 
tlio  sources  of  that  gum. 
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TEA,  COFFEE,  ETC 

The  spreading,  glossy,  green-leaved,  evergreen  shrub,  Thea  viridis 
fCamelliaceWjJ  famishes  material  for  an  immense  traffic  throughout  the 
world.  The  native  country  of  the  tea  plant  is*uncertain.  Hitherto  th< 
only  country  in  which  it  has  been  found  in  a  really  wild  state  is  Uppei 
Assam ;  but  China,  where  tho  plant  has  been  cultivated  for  many  ceo 
turies,  has  not  yet  received  so  thorough  an  exploration  by  botanica 
travelers  as  to  warrant  the  assertion  that  it  ia  not  indigenous  to  every 
section  of  that  vast  country.  A  Japanese  tradition  ascribes  its  intro 
duction  into  China  to  an  Indian  Buddhist  priest  who  visited  thai 
country  in  the  sixth,  century, "which  would  seem  to  favor  the  snppositioi 
of  its  being  of  Indian  origin. 

Although  it  has  been  introduced  into  many  parts  of  the  globe,  i 
has  been  cultivated  more  extensively  and  for  a  longer  period  in  Chin: 
than  in  any  other  region.  It  is  there  successfully  grown  between  tin 
twenty-seventh  and  thirty-second  degrees  of  north  latitude,  and  ii 
Japan  as  far  north  as  tho  forty-second  degree.  It  is  also  cultivated  ii 
the  island  of  Bourbon,  at  St.  Helena,  and  on  a  largo  scale  in  the  islam 
of  Madeira,  at  an  elevation,  of  3,000  feet  above  tho  level  of  the  Bea.  I 
is  successfully  produced  in  Java,  and  flourishes  on  the  Himalaya  mount 
ains.  It  has  withstood  the  cool  summers  and  winters  of  the  climate  o 
Britain,  and  endures  tho  climate  of  this  country  as  far  north  as  th 
District  of  Columbia,  where  it  has  been  growing  for  the  past  ten  years 
and  can  bo  grown  over  a  vast  extent  of  the  United  States,  so  far  a 
climate  is  concerned ;  and  as  regards  soil,  it  is  well  known  that  it  wil 
grow  anywhere  and  on  any  soil  that  is  capable  of  supporting  currant  o 
blackberry  bushes. 

The  black  and  green  teas  of  commerce  are  produced  from  this  plan! 
The  opinion  was  at  one  time  quite  prevalent  that  there  existed  severa 
species  of  Thea,  but  it  is  now  known  that  the  different  sorts  in  marke 
are  indebted  to  artificial  manipulations  for  much  of  their  apparen 
variety  and  distinctive  qualities.  Many  of  the  names  attached  to  tea 
are  merely  descriptive  of  the  locality  or  country  where  they  are  pre 
duced,  the  condition  of  tho  leaves  when  gathered,  and  the  mode  of  pre 
paring  them  for  market.  Thus  there  is  Java  tea,  Japan  tea,  and  Assan 
tea;  bohca  tea,  from  coarse  leaves;  gunpowder  tea,  made  from  the  small 
close-curled  young  leaves;  and  green  tea,  colored  to  suit  its  name.  Ii 
the  preparation  of  black  tea,  tho  freshly  gathered  leaves,  being  partiall; 
(hied  by  brief  exposure  in  the  open  air,  are  thrown  into  round,  flat  iroi 
pans,  and  exposed  to  a  gentle  fire  heat  for  five  minutes,  which  render, 
them  soft  and  pliant,  and  causes  them  to  give  off  a  large  quantity  o 
moisture.  They  are  then  emptied  into  sieves,  and  while  hot  they  ar< 
repeatedly  squeezed  and  rolled  in  the  hands  to  give  them  their  twist  o 
carl.  They  are  next  placed  in  the  open  air,  in  the  shade,  for  a  few  days 
and  finally  they  are  completely  dried  in  iron  pans  over  a  slow  fire 
Green  tea,  when  genuine,  is  prepared  in  a  similar  manner,  except  tha 
it  is  dried  with  more  care,  and  by  a  slower  process,  but  the  greater  par 
of  the  green  tea  consumed  iu  Europe  and  America  is  colored  by  the  Chi 
nese  to  suit  tbo  demands  of  foreign  trade. 

There  are  about  a  dozen  varieties  of  tea  in  commerce,  but,  beside 
tbo  preceding  distinction  of  color,  they  consist  merely  of  different  size 
obtained  by  sifting.  The  active  principles  in  tea  are  theine  and  a  vols 
tile  oil,  to  the  latter  of  which  its  flavor  and  o"01*  aiQ  due,  and  whicl 
possesses  narcotic  and  intoxicating  properties.  It  also  contains  15  pe 
cent,  of  gluten  or  nutritious  matter,  and  more  than  25  per  cent,  of  tan 
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nin.  Physiologists  are  not  thoroughly  agreed  as  to  the  effects  of  tea 
upon  the  human  system.  A  recent  medical  opinion  maintains  that  the 
use  of  tea  increases  the  assimilation  of  food,  both  of  the  flesh-forming 
and  heat-forming  kinds,  and  that  with  abundance  of  food  it  must  pro- 
mote nutrition,  while  in  the  absence  of  sufficient  food  it  increases  the 
waste  of  the  body. 

Paraguay  tea,  or  Yerba  rfe  mate,  Ilex Paraguayensis,  (Aquifoliacea.) — 
The  leaves  of  this  South  American  tree  are  used  in  furnishing  the 
beverage,  yerba  mate.  They  yield  the  same  active  bitter  principle  called 
theine  which  is  found  in  the  leaf  of  the  Chinese  tea  plant,  and  form  a 
commercial  product  that  occupies  the  same  important  position  in  the 
domestic  economy  of  South  America  as  the  famed  China  plant  does 
in  this  country,  and  is  consumed  to  the  extent  of  several  thousand  tons 
annually.  The  leaves  are  prepared  by  drying  and  roasting,  not  in  tho 
fashion  of  making  Chinese  teas,  but  by  cutting  largo  branches  from  tho 
trees,  which  are  placed  on  hurdles  over  wood  iires,  and  kept  there  until 
the  leaves  are  sufficiently  roasted,  when  they  aro  removed  and  placed 
on  a  hard  floor,  and  the  dried  leaves  knocked  off  by  beating  the  branches 
with  sticks.  The  leaves  are  then  gathered  up,  reduced  to  powder  in 
wooden  mills,  and  packed  for  market.  This  tea  is  often  packed  in  sacks 
made  of  raw  hides,  which  are  sewed  together  in  a  square  form.  The 
powdered  leaves  are  pressed  into  tho  sacks  with  great  force,  and  when 
full  they  are  sewed  up  and  exposed  to  the  sun,  where  the  hide  dries  and 
tightens  over  the  contents,  forming  a  package  nearly  as  hard  and  heavy 
as  stone. 

There  are  several  grades  or  sorts  of  mate  tea  in  tho  South  American 
markets,  valued  according  to  tho  age  of  the  leaf  and  the  modes  of  pre- 
paration. It  is  prepared  for  use  by  placing  a  small  quantity  of  the 
powder  in  a  cup,  and  pouring  boiling  water  over  it;  the  decoction  is 
quaffed  or  sucked  through  a  iombilta,  or  tube  having  a  bulb  perforated 
with  minute  holes.  It  has  an  agreeable,  slightly  aromatic  odor,  rather 
bitter, to  the  taste,  but  very  refreshing  and  restorative  to  the  body  after 
undergoing  great  fatigue.  It  is  highly  relished  by  travelers,  and  it  is 
almost  impossible  for  those  who  become  accustomed  to  its  use  to  discon- 
tinue  it.  It  acts  in  some  degree  as  an  aperient  and  diuretic,  and,  if 
taken  in  over-doses,  it  occasions  diseases  similar  to  those  produced  by 
strong  liquors. 

It  is  supposed  that  there  are  several  species  of  lies,  the  leaves  of 
which  are  gathered  for  tea.  -  Hex  theczans,  llcxgonijonlia,  nnA  Ilex  amara 
are  known  to  be  used  in  Brazil  and  other  places.  Tho  Yerba,  produced 
by,  and  known  to,  the  Brazilians  as  Ilciva  de  Palmcira,  is  specially  re- 
nowned for  its  excellent  qualities. 

Fahamor  orchid  tea. — The  plant  yielding  this  tea  is  Angrcccum  fro- 
grans,  an  epiphytal  orchid  of  tho  Island  of  Bourbon,  where  it  is  used 
under  the  name  of  Faham.  It  has  been  introduced  and  used  as  a  bev- 
erage in  France  and  other  European  countries.  In  tasto  it  differs 
greatly  from  that  of  the  Chinese  tea,  having  an  aroma  of  great  delicacy, 
and  producing  an  agreeable  perfumery  similar  to  that  of  the  tonquin 
bean.  It  has  tonic  and  digestive  qualities;  audit  is  recorded  that  in 
the  aromatic  priuciplo  of  fhc  plant  there  is  a  diffusible  stimulant  capa- 
ble of  deadening  nervous  sensibility;  in  tho  bitter  principle  an  excel- 
lent stimulant  to  revivo  the  strength  of  the  nutritive  organs;  and  in 
the  mucilage  a  demulcent  to  relax  tho  tissues. 

Jesuits'  tea. — This  is  the  leaf  of  Psoralca  glatululosa,  (Lcguminosa,) 
a  native  of  Chili — a  small  shrubby  plant.  The  infusion  of  the 
leaves  is  slightly  aromatic,  and  is  valued  more  for  its  medicinal  qual- 
13  A 
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ities  than  for  its  agreeable  flavor.  It  is  used  as  a  vermifuge,  ant)  is  pro- 
nounced to  be  a  good  remedy -for  asthma.  The  leaves  are  used  in  Chili 
for  making  poultices  for  wounds,  and  an  infusion  of  the  roots  is  emetic 
and  purgative.    The  leaves  are  also  dried  and  smoked  like  tobacco. 

Arabian  tea. — This  is  prepared  from  tbe  leaves  of  Catka  eduli*,  (Ceias- 
tracete,)  a  small  tree  or  shrub,  seldom  growing  over  8  feet  in  height,  na- 
tive of  Arabia.  Under  tbe  name  of  carta,  small  branches  of  this  plant, 
with  the  leaves  still  attached,  form  a  considerable  article  of  commerce 
among  the  Arabs,  who  cultivate  the  plant  to  a  great  extent  in  the  inte- 
rior of  the  country.  A  decoction  of  the  leaves  produces  effects  similar 
to  those  following  the  use  of  strong  green  Chinese  tea,  only  that  they 
are  more  pleasant  aud  agreeable.  The  leaves  are  also  chewed  when  in 
the  green  state,  and  are  said  to  have  a  tendency  to  produce  great  hilar- 
ity of  spirits,  and  also  to  act  strongly  as  a  preventive  of  sleep.  Tbe 
nse  of  cal'ta  in  Arabia  is  supposed  to  be  of  great  antiquity,  and  to  have 
preceded  the  use  of  coflee. 

Bencoolen  tea. — A  beverage  prepared  from  the  leaves  of  Qtaphyria 
nitida,  (Myrtacea,)  a  native  of  the  Malayan  Islands,  where  it  inhabits 
great  elevations  and  attains  a  great  age.  The  leaves  are  eagerly  sought 
for  use  in  tbe  preparation  of  a  kind  of  tea. 

Brazilian  tea  is  prepared  from  the  leaves  of  Stachytarpha  Jamaicenais, 
{Verbenacew.)  It  is  not  known  that  any  peculiarly  favorable  result 
attaches  to  the  use  of  this  as  a  tea,  but  it  is  known  that  Chinese  tea 
is  frequently  adulterated  by  mixing  with  tbe  leaves  of  this  vervain. 
The  green  leaves  are  used  as  an  application  to  ulcers. 

Bush  tea. — This  is  an  infnsion  of  the  leaves  of  Cyclopia  geni&toutes, 
(Leguminosa;,)  a  small  bush,  native  of  South  Africa.  Its  use  seems  to 
partake  of  a  medicinal  character,  and  is  recommended  in  cases  of  con- 
sumption and  chronic  catarrh;  it  has  an  agreeable  tea-like  smell,  with 
a  sweet  astringent  taste. 

Tkeezan  tea  is  prepared  from  the  leaves  of  Sageretia  theezans,  (Rkam- 
Ttacew,)  a  Chinese  plant  of  shrubby  growth,  having  smooth  shining- 
green  leaves,  somewhat  resembling  those  of 'the  true  tea,  and  is  employed- 
as  a  substitute  for  it  by  the  poorer  classes  in  Southern  China. 

Labrador  tea. — A  preparation  of  the  leaves  of  Ledum  palustre,  (Eriea- 
cem,)  a  small-spreading  shrubj  native  of  Labrador. 

Mexican  tea-. — A  name  applied  to  an  infusion  of  the  young  shoots  and 
leaves  of  Ambrina  ambroswidet,  (Ckenopodiaceai.)  It  is  entirely  medi- 
cinal, having  antispasmodic,  vermifuge,  and  carminative  properties.  A. 
Antkelmintica  is  mnch  used  as  a  vermifuge. 

Mountain  tea  is  the  leaf  of  Oaultkeria  proewnbens,  (Ericaeea,)  a  small 
creeping  plant  familiarly  known  as  winter-green  in  the  United  States 
and  Canada.  All  parts  of  the' plant  possess  a  pleasant  peculiar  aro- 
matic odor  and  flavor,  due  to  a  volatile  oil,  which,  when  separated  by 
distillation,  is  known  as  winter-green  oil.  The  leaves  are  used  either  as 
a  flavor  to  genuine  tea,  or  in  infusion  alone,  which  partakes  of  an  astrin- 
gent character,  and  is  useful  medicinally. 

Cacao. — This  important  article  of  food  is  produced  by  Theobroma  ca- 
cao, (Byttncriaccw,)  a  plant  extensively  cultivated  in  the  West  Indies 
and  tropical  America,  particularly  in  Trinidad  and  Grenada.  It  forms 
a  small  tree,  seldom  reaching  over  twenty  feet  in  height,  with  large, 
oblong,  and  pointed  leaves,  and  clusters  of  flowers,  with  a  rose-colored 
calyx  and  yellowish  petals.  The  fruit  varies  from  six  to  ten  inches  in 
length,  aud  three  to  live  inches  in  breadth,  and  is  oblong,  blunt,  and 
marked  witb  ten  elevated  ribs  running  lengthwise.  Each  fruit  contains 
fifty  to  one  hundred  seeds,  and  it  is  from  these  that  the  cacao  or  choc- 
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olato  Is  prepared.  Tbe  fruit  when  ripening  changes  from  a  green  to  a 
deep  yellow  color;  when  ripe,  it  is  gathered  by  hand,  split  open,  and 
the  seeds  removed.  The  latter  are  then  cleaned  of  the  pulpy  matter 
surrounding  them,  and  subjected  to  a  process  of  fermentation,  for  the 
purpose  of  developing  their  color,  and  when  this  process  is  completed 
they  are  dried  in  the  sun  and  packed  far  transportation. 

The  seeds  are  prepared  for  nse  by  roasting  in  revolving  metal  cylin- 
ders and  then  bruising  them  to  loosen  their  skins,  which  are  removed 
by  fanning.  The  cotyledons,  commonly  called  cacao-nibs,  are  separated 
in  the  same  manner.  The  cleaned  seeds  are  then  crushed  and  ground 
between  heated  rollers,  which  softens  the  oily  matter  and  reduces  them 
to  a  uniform,  pasty  mass;  this  is* then  mixed  with  variable  quantities  ot 
ungar  and  starch,  to  form  the  different  kinds  of  cacao,  or  sweetened  and 
flavored  with  vanilla  or  other  substances  for  the  formation  of  chocolate. 

The  value  of  cacao  as  an  article  of  food  is  very  considerable,  from  the 
large  quantity  of  nutritive  matter  it  contains.  In  one  hundred  parts  of 
cacao  there  are  fifty-one  of  fat  or  butter,  twenty -two  of  starch  and  gum, 
twenty  of  gluten,  and  two  of  the  peculiar  principle  theobromine,  which 
eon  tains  more  nitrogen  than  the  active  principle  of  either  tea  or  coffee. 
As  a  refreshing  beverage,  it  is  much  inferior  to  either  of  these  well- 
known  articles,  which  are  used  as  an  infusion  only ;  but  as  cacao  is 
taken  into  the  stomach  as  a  substance,  it  is  an  important  article  of 
nutrition. 

Coffee. — This  well-known  article  is  the  berry  of  Coffea  Arabica,  (Ru- 
hiaeece,)  a  native  of  tbe  extreme  southwest  point  of  Abyssinia,  from 
which  it  was  introduced  into  Arabia,  which  country  for  two  centuries 
supplied  the  world  with  all  the  coffee  used.  Toward  the  end  of  tbe 
seventeenth  century  a  coffee  plant  was  received  at  the  botanic  garden 
of  Amsterdam.  About  the  beginning  of  the  eighteenth  century  a  plant 
was  introduced  into  the  western  hemisphere,  either  by  tbe  French  at 
Martinique,  or  by  the  Dutch  at  Surinam,  which  plant  was  the  parent  of 
all  the  coffee  now  exported  from  the  West  Indies  and  South  America. 

The  coffee  tree  occasionally  reaches  to  a  height  of  twenty  feet,  with 
a  stem  three  or  fonr  inches  in  Thickness,  but  in  cultivation  it  is  kept 
dwarf  to  facilitate  the  gathering  of  the  Iwrries.  The  llowers  are  pro- 
duced in  dense  clusters  at  the  bases  of  tbe  leaves;  they  are  snowy 
white  in  color,  and  are  succeeded  by  numerous  red,  fleshy  berries,  each, 
of  which  contains  two  of  the  seeds  known  as  tbo  coffee-berry.  Tbe 
berries  are  gathered  when  ripe,  and  tbe  soft  outer  pulp  is  removed  by 
a  machine  called  the  pulper,  after  which  they  are  steeped  in  water  to 
remove  all  mucilaginous  matter ;  they  are  then  carefully  dried,  and  the 
parchment- like  covering  of  the  seeds  removed  by  means  of  a  mill,  which 
crushes  the  shells,  and  allows  the  separation  of  the  seeds,  which  are 
then  ready  for  market. 

The  roasting  of  the  berry  increases  its  bulk  and  diminishes  its 
weight;  its  essential  qualities  are  also  greatly  changed,  the  heat  caus- 
ing the  development  of  the  volatile  oil  and  peculiar  acid  to  which  the 
aroma  and  flavor  arc  due. 

Medicinally  coffee  acts  upon  the  brain  as  a  stimulant,  inciting  it  to 
increased  activity  and  producing  sleeplessness ;  hence,  it  is  of  great  value 
as  an  antidote  to  narcotic  poisons.  It  is  also  supposed  to  prevent  too 
rapid  waste  in  the  tissues  of  the  body,  and  in  that  way  enables  it  to  sup- 
port life  upon  less  food.  These  cflects  are  due  to  the  volatile  oil  anil 
also  to  tbe  presence  of  a  peculiar  crystal! izable  nitrogenous  principle 
termed  caffeine.    The  leaves  of  the  plant  likewise  contain  the  same 
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principle,  and  the  inhabitants  of  the  island  of  Sumatra  prefer  an  infusion 
of  the  leaves  to  that  of  the  berries. 

Coca. — The  leaves  of  Erytkroxylon  coca  are  largely  used  as  masticatory 
and  sometimes  as  an'  infusion  by  the  natives  of  South  America.  The 
plant  forms  a  shrub  six  to  eight  feet  high,  somewhat  resembling  the 
hawthorn.  The  leaves  are  of  thin  texture,  but  opaque,  oval,  and  strongly 
marked  with  veins,  of  which  two,  in  addition  to  the  mid-rib,  run  parallel 
to  the  margin. 

The  uso  of  coca  in  Peru  is  a  custom  of  great  antiquity,  and  is  sup- 
posed to  have  originated  with  the  Incas.  It  forms  an  article  of  com- 
merce among  the  Indians,  and  when  on  a  journey  they  carry  with  them 
a  small  bag  of  the  dried  leaves  for  use.  The  leaves,  chewed  in  moderate 
doses  of  four  to  six  grains,  excite  the  nervous  system,  and  enable  those 
who  use  them  to  make  great  muscular  exertion,  and  to  resist  the  effects 
of  an  unhealthy  climate.  In  larger  doses  it  occasions  fever,  hallucina- 
tions, and  delirium,  but  when  used  with  discretion  the  Indians  travel 
for  several  days  with  no  other  food  or  sustenance  than  that  derived  from 
the  constant  chewing  of  coca  leaves,  and  it  is  largely  used  by  the  workers 
in  silver  mines.  Although  the  remarkable  effects  of  coca  have  been  long 
known,  no  chemical  analysis  of  the  leaves  has  been  made  until  quite 
recently.  Dr.  Niemann  has  shown  that  an  organic  base  exists  in  them, 
analogous  to  caffeine  in  coffee  and  theine  in  tea,  to  which  has  been  given 
the  name  of  cocaine. 

(htarana, — This  remarkable  prodnct  is  prepared  from  the  fruit  of  Paulli- 
nia  »oriilis,  (SapindacetB,)  a  plant  found  in  the  valley  of  the  Amazon.  The 
fruit  is  gathered  when  ripe,  and  the  seeds  are  either  roasted  or  thoroughly 
dried  in  the  sun,  and  reduced  to  a  fine  powder  by  pounding  them  with 
stones  or  wooden  mallets.  The  powder  is  then  mixed  with  water  to 
form  a  paste,  which  Is  molded  into  flat  bricks  or  cakes,  or  formed  into 
cylindrical  rolls  six  or  eight  inches  in  length,  which,  when  dried,  become 
exceedingly  hard  and  solid.  In  this  form  it  can  be  preserved  for  a  Jong 
time,  and  is  known  as  guarana.  It  is  prepared  for  use  by  grating  or 
scraping  a  small  portion  into  powder  and  miilng  it  with  water.  A  table- 
spoonful  of  the  powder,  mixed  with  a  pmt  of  water,  forms  a  refreshing 
beverage.  Almostevery  traveler  supplies  himself  with  astock  of  guarana, 
and  also  with  a  rasp  for  grating  it,  usually  the  palate  bone  of  a  large 
fish,  which  has  a  rough  surface,  and  upon  which  the  guarana  is  reduced. 
It  has  properties,  when  taken  internally,  analogous  to  tea  and  ooffee, 
producing  a  stimulating  effect.  It  is  highly  tonic  and  febrifuge,  and  is 
esteemed  by  many  to  have  properties  equal  to  quinine.  It  is  largely 
used  by  the  Brazilian  miners,  and  they  consider  it  a  preventive  of  all 
manner  of  diseases,  and  it  has  been  successfully  employed  by  French 
physicians  in  cases  of  headache. 

The  presence  of  an  alkaloid,  which  he  termed  gnaranine,  was  discovered 
some  years  ago  by  Dr.  Martins,  of  Erlangen,  but  its  identity  with  theine, 
from  analysis  of  Dr.  Stenhouse  and  others,  was  soon  established.  It  is 
at  present  the  richest  known  source  of  theine,  and  adds  another  to  the 
incidents,  so  puzzling  in  human  history,  of  the  discovery  of  this  quality 
in  plants  least  likely  to  be  suspected,  such  as  the  leaves  of  tea,  coca,  and 
coffee,  the  seeds  of  cola  and  coffee,  the  leaves  and  twigs  of  the  various 
South  American  ilexes,  and  other  plants  that  have  so  wonderful  a 
restorative  effect  on  the  nervous  system:  and  this  is  not  a  mere  vague 
notion,  such  as  is  the  case  with  many  other  plant  virtues,  but  depends 
upon  the  presence  of  a  chemical  principle,  the  operation  of  which  can  be 
satisfactorily  explained. 

Guarana  contains  5.07  per  cent-  of  theine;  good  block  tea,  2.13 ;  va- 
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rious  samples  of  coffee  beans,  0.8  to  1 ;  dried  coffee  leaves,  from  Suma- 
tra, 1.26  ;  Paraguay  tea,  1.23.  In  addition  to  tlieine,  gnarana  contains 
a  coloring  matter,  apparently  analogous  to  the  tannin  in  cinchona  bark, 
and  also  a  fatty  matter,  which,  like  the  fat  of  chocolate,  does  not  readily 
become  rancid. 

Another  species  of  this  genus,  Paullinia  eupana,  also  enters  into  the 
composition  of  a  favorite  national  diet  drink.  Its  seeds  are  mingled 
with  cassava  and  water,  and  allowed  to  pass  into  a  state  of  fermenta- 
tion bordering  on  the  pntrefactive,  in  which  state  it  is  the  favorite 
drink  of  the  Orinoco  Indians. 

Kola  nut. — A  Comparatively  new  source  of  theine  has  lately  been  dis- 
covered in  the  kola  nut.  This  is  the  seed  of  Cola  acuminata,  (Stercvliacece,) 
a  tree  attaining  a  height  of  40  feet,  a  native  of  western  tropical  Africa, 
where  it  grows  mostly  in  the  vicinity  of  the  coast.  Under  the  name  of 
kola  or  cola,  or  goora  nuts,  the  seeds  of  this  tree  have  been  used  for 
centuries  as  a  kind  of  condiment  by  the  natives  of  Southern  Africa,  and 
□o  product  of  that  country  occupies  so  exalted  a  position  iu  the  social  or 
dietetic  economy  of  native  tribes,  or  constitutes  so  important  an  article 
of  traffic  as  these  seeds. 

From  the  fact  that  the  use  of  the  kola  nut  tends  to  sleeplessness,  it 
was  conjectured  that  it  might  contain  a  principle  similar  to  that  which 
exists  in  tea  and  coffee,  and  a  chemical  analysis  of  the  dried  seeds  shows 
that  they  contain  about  2.13  percent,  of  theine — about  equal  to  the 
quantity  found  iu  good  black  tea.  This,  however,  is  not  deemed  a  true 
test  of  the  value  of  these  nuts,  as  it  is  in  the  fresh  state  that  they  are 
generally  used  by  tho  natives,  and  when  dried  they  are  considered  to 
have  depreciated  in  value,  and  are  used  by  the  poorer  or  lower  classes. 

Sew  Jersey  tea. — Under  this  name  tho  leaves  of  Ceanotkus  Americanw 
{Bhamnacea:)  have  been  used  in  infusion,  particularly  during  the  war  of 
Independence.  Although  it  has  none  of  the  peculiar  properties  of  Chi- 
nese tea,  it  produces  a  pleasant  aromatic  beverage.  It  has  some  medi- 
cinal qualities,  and  has  been  used  as  a  dye  for  wool,  producing  a  nan- 
keen or  cinnamon  color. 

Swedish  coffee. — The  seeds  of  Astragalus  Baticus  (Legum  inoscc)  are  used 
in  place  of,  and  more  frequently  with,  the  coffee  bean,  and  tho  plant  is 
cultivated  iu  some  parts  of  Europe  tor  this  purpose,  the  seeds  being 
known  aa  Swedish  codec. 

Yaupon  tea.— This  is  prepared  from  the  leaves  of  Iter  cassinc,  (Aquifo- 
liacea,)  a  native  of  the  Southern  States.  It  was  formerly  much  used  by 
the  Indians }  an  infusion  from  the  leaves,  probably  mixed  with  leaves 
from  other  species  of  the  same  genus,  formed  their  black  drink,  which 
was  said  to  act  upon  them  like  opium.  It  is  still  used  as  a  tea  occa- 
sionally, and  medicinally  as  an  aperient  aud  diuretic 

Betel  nut. — This  famous  masticatory  is  tho  fruit  of  Arcca  catechu, 
(PtUmacea,)  a  handsome  palm  cultivated  in  many  tropical  climates,  both 
east  and  west.  The  fruit  is  about  the  size  of  a  hen's  egg,  of  a  reddish 
yellow  color,  and  with  a  thick  fibrous  rind  inclosing  the  seed.  The  lat- 
ter is  known  under  various  names,  such  as  pinang,  betel  nut,  bonga, 
areca  nut,  &c,  and  is  about  the  size  of  a  nutmog — conical,  flattened  at 
the  base,  brownish  externally,  and  internally  mottled  like  a  nutmeg. 
The  nuts  vary  somewhat  in  size,  but  their  value  depends  upon  their  ap- 
pearance,when  cut  open.  When  the  white  or  medullary  portion  which 
intersects  the  red  or  astringent  part  is  small,  and  lias  assumed  a  bluish 
tinge,  and  the  astringent  part  itself  is  of  good  red  color,  the  nut  is  con- 
sidered of  the  best  quality ;  but  when  tho  medullary  portion  is  in  larger 
quantity,  the  nut  is  more  mature,  lacks  astringency,  and  is  not  so  much 
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esteemed.  When  prepared  for  use,  the  nuts  are  cut  into  narrow  pieces, 
and  wrapped  up  with  a  small  quantity  of  lime  in  the  leaves  of  the  betel 
pepper,  (Chavica  betel,)  and  chewed.  The  mastication  of  the  betel  is 
considered  wholesome  by  those  using  it,  stimulating  the  nervous  system 
like  tea,  coffee,  and  tobacco.  It  stains  the  teeth  and  lips  black, 
and  produces  a  kind  of  intoxication  when  too  freely  indulged  in. 
It  is  calculated  that  one  hundred  millions,  of  people  use  this  nut.  It 
contains  a  large  quantity  of  tannin,  and  is  used  for  dyeing  cotton  nnd 
making  ink,  and  a  species  of  catechu,  by  boiliDg  the  nuts  in  water  when 
the  fruit  is  tender;  the  water  becomes  red,  thick,  and  starch-like,  and 
is  afterward  evaporated  to  a  proper  consistency.  * 

Cow  free— This  name  is  applied  to  Brosimum  qalactodendron,  (Arcto- 
carpacem,)  a  tree  attaining  a  height  of  100  feet  in  the  forests  of  Vene- 
zuela. Its  milk,  which  is  obtained  by  making  incisions  in  the  trunk,  so 
closely  resembles  the  milk  of  the  cow,  both  in  appearance  and  quality, 
that  it  is  commonly  used  as  an  article  of  food  by  the  inhabitants  of  the 
places  where  the  tree  is  abundant  Unlike  many  other  vegetable  milky 
juicep,  it  is  perfectly  wholesome  and  very  nourishing,  possessing  an 
agreeable  taste  like  that  of  sweet  cream,  and  a  pleasant  balsamic  odor, 
its  only  unpleasant  quality  being  a  slight  degree  of  stickiness.  The 
chemical  analysis  of  this  milk  has  shown  it  to  possess  a  composition 
closely  resembling  some  animal  substances;  and,  like  animal  milk,  it 
quickly  forms  a  yellow  cheesy  scum  upon  its  surface,  and  after  a  few 
days  of  exposure  to  the  atmosphere  turns  sour  and  putrefies.  It  con- 
tains upward  of  30  per  cent,  of  a  resinous  substance  called  galactiue. 

Clusia  galactodendron,  (Clusiacece.) — A  native  tree  of  Venezuela,  which, 
according  to  M.  Desvaux,  is  one  of  the  Palo  de  Vica  or  cow-trees  of 
South  America.  It  has  a  thick  bark,  covered  with  rough  tuberculea,  and 
its  internal  tissue  becomes  red  when  exposed  to  the  air.  In  extracting 
the  milk  from  this  tree  the  inhabitants  make  incisions  through  the  bark 
till  the  wood  is  reached.  These  cuts  arc  said  to  bo  made  only  before 
full  moon,  it  being  imagined  that  tbe  milk  flows  more  freely  then  than 
at  any  other  time.  Ouo  tree  will  yield  a  quart  in  an  hour.  The  milk  is 
freely  used  by  all,  especially  by  children,  but  it  has  an  astringent  taste, 
which  is  characteristic  of  all  such  vegetable  milks. 

Cow  tree  of  Oviana. — This  is  the  Tabcrruemontana  utilis,  (Apocynacetc,) 
which,  when  tapped,  yields  a  copious  supply  of  thick  sweet  milk,  resem- 
bling that  of  the  cow  in  appearance,  and  perfectly  bland  and  wholesome, 
but  rather  sticky,  from  the  presence  of  caoutchouc. 

Chicory  or  succory,  Ciehorium  intybus,  (Composite.) — A  perennial  plant, 
native  of  Europe,  but  naturalized  here,  and  now  a  common  plant,  not  to 
say  a  troublesome  weed,  over  a  large  portion  of  this  country.  Its  long 
tap-root  is  used  to  mix  with  coffee.  It  is  roasted  and  ground  to  a  coarBe 
powder,  and  many  persons  prefer  the  mixture  to  the  pure  coffee  bean. 
It  is  entirely  destitute'of  those  properties  which  render  coffee  an  agree- 
able and  nutritive  beverage,  while  it  possesses  medicinal  properties 
closely  resembling  those  of  the  dandelion,  which  would  render  it  unfitted 
for  constant  use  in  its  pure  condition.  It  is  said  that  much  of  the  pre- 
pared chicory  is  mixed  with  carrot,  turnip,  oak  bark  tan,  mahogany 
sawdust,  &c  The  leaves  when  blanched  in  winter  are  used  as  a  salad, 
and  are  much  esteemed  for  this  purpose.  In  Franco  it  is  known  as 
Barbc  du  Capucin. 

Symplocos  AUtonia,  (StyracacetB,)  is  a  branching  shrub,  growing  8  or  10 
feet  high,  with  shining  evergreen  foliage.  It  is  a  native  of  New  Grenada, 
when  the  leaves  are  scorched,  similar  to  the  mode  of  preparing  mate, 
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and  used  in  the  -same  manner.  It  is  Quite  astringent,  and  possesses 
valuable  medicinal  qualities. 

Capitao  do  matto,  of  Brazil,  is  an  infusion  of  the  leaves  of  Lantana 
puvdo-tkea,  ( Verbenacea.)  This  infusion  is  highly  esteemed  in  Brazil  as 
a  substitute  for  tea.    It  is  aromatic  and  agreeable. 

Tea  of  Heaven. — This  name  is  applied  by  the  Japanese  to  the  dried 
leaves  of  Hydrangea  Tkunbergii  and  Platycrater  arguta,  of  the  family  of 
HgdrmgtacctE.    The  leaves  are  used  as  tea. 

SPICES  AND   CONDIMENTS. 

Cinnamon. — The  true  cinnamon  is  obtained  from  Cinnamomum  Zcylani- 
mat,  (LamracetEy)  a  tropical  tree  reaching  a  height  of  30  feet,  and  culti- 
vated in  many  countries.  Ceylon  has  long  been  noted  for  the  excellence 
of  its  cinnamon,  but  commerce  is  largely  supplied  from  the  West  Indies 
and  South  America,  and  there  is  much  inferior  bark  sold  as  the  genuine 
article.  It  is  prepared  by  stripping  the  bark  from  the  branches,  when 
it  naturally  rolls  up  into  quills,  the  smaller  of  which  are  introduced  into 
the  larger,  and  then  dried  in  the  sun.  Good  cinnamon  is  known  by  the 
thinness  of  the  bark;  as  a  rule,  the  thinner  and  more  pliable  the  finer  the 
quality.  When  it  is  broken  the  fracture  is  splintery.  It  is  largely  used 
as  a  condiment  for  its  pleasant  flavor,  and  its  astringent  and  cordial 
properties  give  it  a  value  as  a  medicine.  From  the  root  an  excellent 
camphor  is  extracted,  and  the  flowers  arc  used  as  a  spice. 

tiutia  is  furnished  by  Cinnamomum  cassia,  a  tree  growing  40  to  50 
feet  in  height,  cultivated  to  a  considerable  extent  in  China,  the  Philip- 
-  pine  Islands,  the  western  coast  of  Africa,  and  in  Brazil.  The  China 
cassia  is  considered  superior  in  perfume  and  flavor  to  any  spice  of  its 
class.  This  bark  resembles  the  trne  cinnamon,  but  is  thicker,  coarser, 
and  not  so  delicate  in  flavor,  but  being  cheaper  is  frequently  used  to 
adulterate  the  true  article.  For  confectionery  purposes  this  affords  a 
stronger  flavor  than  cinnamon,  and  is  therefore  preferred.  The  bark  is 
Collected  and  prepared  as  for  cinnamon.  Cassia  bark  is  distinguished  ■ 
from  cinnamon  by  being  more  brittle,  and  of  less  fibrous  texture ;  it  is 
not  so  pungent,  and  has  more  of  a  mucilaginous  or  gelatinous  quality. 

Caenia  buds  are  the  dried  flower-buds  of  the  cassia  tree.  The  best 
come  from  China,  and  are  round,  bearing  some  resemblance  to  a  clove, 
bat  smaller,  and  have  a  rich  cinnamon  flavor. 

Clove*. — The  cloves  of  commerce  are  the  uncxpanded  flower-buds  of 
CaryophyltHs  aromatiens,  {Myrtaccn,)  a  small  evergreen  tree,  native  of 
the  Moluccas,  but  cultivated  in  several  parts  of  the  East  and  West 
Indies.  The  flowers  aie  produced  in  branched  panicles  at  the  extremity 
of  the  branches,  aud  arc  of  a  delicate  peach  color.  Before  expansion 
the  bads  are  collected  by  band,  or  sheets  and  mats  are  spread  under  the 
tree,  and  the  buds  are  brought  down  by  beating  it  with  sticks.  They 
are  cleaned  and  dried  in  the  sun;  a  uniform  brown  color  is  imparted  by 
slightly  smoking  them  over  a  wood  lire.  All  parts  of  the  plant  are 
aromatic,  but  especially  the  flower  buds;  hence  their  use  for  culinary 
purposes. 

Star'anise,  Illici-um  auimtmn,  (MagnoUaccw.) — The  fruit  of  this  Chinese 
shrub  forms  an  article  of  commerce,  and  is  used  as  a  eoiidiiuwit  in  the 
preparation  of  food.  In  Chirm  aud  Japan  it  is  chewed  in  small  quanti- 
ties after  meals,  both  for  the  purpose  of  sweetening  the  breath  and  to  pro- 
mote digestion,  while  the  native  physicians  prescribe  it  us  a  stomachic 
and  carminative.  Its  pungent  aromatic  odor  and  flavor  bear  u  strong 
resemblance  to  those  of  common  anise. 

Fenugreek,  Trigonella/amum-GracuM,  (Lcguminosa;)  is  a  small  annual 
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plant,  native  of  the  sonth  of  France.  The  seeds  of  this  plant  were  held 
in  high  repute  among  the  ancient  Egyptians,  Greeks,  and  Romans  for 
medicinal,  flavoring,  and  culinary  purposes.  At  present  they  are  not 
much  used,  and  mostly  in  veterinary  practice.  They  have  a  strong  odor 
of  coumarine — the  fragrance  of  the  tonquin  bean — and  consequently  are 
used  for  cattle  food,  and  flavoring  damaged  hay. 

MeKlotus  caruleue,  {Leguminosw.) — The  flowers  of  this  plant  contain  a 
volatile  odor  or  principle  which  gives  the  peculiar  flavor  and  fragrance 
to  the  celebrated  Champziger  or  Schabzieger  cheese  of  Switzerland. 
The  dried  flowers  are  reduced  to  powder,  and  worked  up  into  a  paste 
with  the  curd. 

Cardamoms. — These  are  the  seeds  of  various  species  of  Amomum  and 
JStettaria,  of  the  family  Zingiber acea.  The  cardamoms  of  commerce  are 
oval  triangular  capsules,  containing  bright  yellow  seeds,  which  are  used 
for  flavoring  dishes,  such  as  soups,  curries,  catsup,  &c.  The  plants  are 
low-growing,  with  creeping  roots,  natives  of  India  and  the  Indian  Archi- 
pelago. 

Amomum  meleguetta  furnishes  Malaguetta  pepper,  or  Grains  of  Para- 
dise. This  plant  is  a  native  of  Guinea  and  the  western  part  of  Africa. 
The  seeds  are  very  hot  and  peppery,  and  have  a  slightly  camphor-like 
taste.  They  are  mostly  used  in  liquor  adulterations,  giving  a  fictitious 
strength  to  spirits  and  beer,  and  cannot  be  considered  particularly  inju- 
rious, compared  with  some  adulterations.  In  many  parts  of  India  and 
Africa  they  are  considered  the  most  wholesome  of  spices.  Elettaria 
cardamomum  furnishes  the  small  or  Malabar  cardamons.  These,  as 
imported,  consist  of  fruit  with  ovate,  oblong,  obtusely-triangular  cap- 
sules, of  a  grayish  or  brownish-yellow  color,  containing  many  angular, 
blackish,  rugose  seeds,  which  are  white  internally,  have  a  pleasant  aro- 
matic odor  and  an  agreeable  taste,  much  valued  as  a  condiment.  They 
are  also  often  used  medicinally  in  conjunction  with  other  drugs. 

Guinea  pepper. — This  is  obtained  from  the  fruit  of  Habzelia  3lthiopica, 
.  (Anonacew,)  a  tall-growiug  shrub  of  Western  Africa.  The  fruit  consists 
of  a  number  of  smooth  pod-like  carpels  about  the  thickness  of  a  quill 
and  two  inches  in  length,  and  when  dried  and  reduced  to  powder  is  the 
Ethiopian  pepper  of  the  Old  World.    It  is  highly  aromatic  and  pungent. 

Pimento,  allspice,  or  Jamaica  pepper,  is  furnished  by  Eugenia  pimenta, 
{Myrtacew,)  a  native  of  tho  West  Indies.  It  forms  a  high,  beautiful  tree, 
and  is  extensively  cultivated  in  Jamaica,  where  tho  trees  are  planted 
in  orchard-like  row's,  which  are  called  pimento  walks.  The  fruit  has  an 
aromatic  odor,  and  in  taste  resembles  a  combination  of  the  flavors  of 
cinnamon,  cloves,  and  nutmeg.  The  berries  are  about  the  size  of  a 
small  pea,  of  a  dark  color,  and,  as  seen  in  commerce,  are  surmounted 
by  the  remains  of  tho  calyx.  They  are  prepared  by  being  gathered  be- 
fore they  are  fully  ripe,  and  then  dried  in  the  sun,  when  they  acquire 
that  reddish-brown  tint  which  makes  them  marketable. .  Pimento  is 
used  as  a  spice  in  cookery,  and  as  a  carminative  in  medicine. 

Nutmeg. — The  nutmeg  tree,  Myri&tica  moschata,  {Myristicacece,)  is  ex- 
tensively cultivated  in  tropical  regions  for  its  valued  products.  It  is 
comparatively  a  small  tree,  seldom  reaching  a  height  of  more  tlian  30 
feet.  The  leaves  are  aromatic,  and  tho  fruit  is  very  much  like  a  peach, 
having  a  longitudinal  groove  on  one  side,  and  bursting  into  two  pieces, 
when  the  inclosed  seed,  covered  by  a  false  aril  which  constitutes  the 
substance  known  as  the  mace,  is  exposed.  The  seed  itself  has  a  thick 
outer  shell  which  may  be  removed  when  dry,  and  which  incloses  the 
nucleus  of  the  seed,  the  nutmeg  of  commerce.  The  fruit  is  gathered  at 
various  seasons  as  it  attains  maturity.    The  mace,  or  covering,  which  is 


MNOB  VEGETABLE  PRODUCTS  jWD  THEIR  SOURCES.       201 

of  a  fine  red  or  crimson  color  when  fresh,  becomes  a  golden  yellow  when 
dry,  and  artificial  heat  is  sometimes  applied  to  produce  this  purely  fan- 
ciful color,  as  it  adds  no  intrinsic  value  to  the  article.  The  nuts  are 
liable  to  be  injured  by  insects ;  to  guard  against  which  they  are  washed 
over  with  lime,  or  steeped  in  lime  and  water  for  several  weeks  after 
gathering.  Occasionally  they  are  exported  in  the  shell  to  prevent  de- 
struction by  insects.  The  most  esteemed  are  those  of  Penang,  which 
are  about  an  inch  iu  length,  shaped  like  a  damson  plum,  pale-brown  in 
color?  and  furrowed  on  the  exterior,  and  gray  inside,  with  veins  of  red 
running  through  them.  Penang  mace  is  also  valued  above  that  from 
other  localities ;  it  is  usually  of  a  pale  cinnamon  color  wbcu  dry.  Inferior 
nutmegs  are  those  sent  into  market  after  the  oil  has  been  distilled 
from  them,  when  they  are  comparatively  valueless.  Various  ingenious 
methods  of  dressing  up  inferior  nutmegs  have  been  resorted  to,  for  the 
purpose  of  increasing  their  value,  and  even  a  kind  of  artificial  article 
has  been  fabricated  by  admixture  of  bran,  clay,  and  powdered  nutmeg, 
pressed  into  shape  in  molds,  and  colored  wooden  nutmegs  have  had  a 
reputation. 

Black  pepper. — This  condiment  has  been  in  use  from  the  earliest  his- 
toric times,  and  is  frequently  mentioned  by  early  Roman  writers.  The 
pepper-plant,  Piper  nigrum,  (Piperaceee,)  is  a  shrubby,  climbing  vine 
which  attains  a  height  of  15  to  20  feet.  It  is  a  tropica!  plant  cultivated 
in  the  East  and  West  Indies  and  South  America.  The  plants  are  placed 
at  the  base  pf  trees  that  have  rough  or  prickly  bark,  or  trained  on  stakes. 
The  fruit  when  ripe  is  of  a  red  color,  but  for  commerce  it  is  gathered 
before  it  is  fully  ripe,  and  laid  in  the  sun  to  dry,  when  it  becomes  black 
and  shriveled.  White  pepper  is  the  same  fruit  allowed  to  remain  on 
the  vine  until  more  fully  matured,  and  the  skin  removed  by  maceration 
in  water  and  subsequent  friction ;  the  pale  color  is  sometimes  increased 
by  submitting  the  fruit  to  the  action  of  chlorine.  Like  many  other 
articles  of  daily  use,  ground  pepper  is  frequently  adulterated  with  mus- 
tard, ground  rice,  wheat,  &c,  and  artificial  pepper-corus  have  been  man- 
ufactured with  oil-cake,  clay;  and  a  little  cayenne.  Pepper-dust,  the 
refuse  and  sweepings  of  warerooms,  is  used  to  mix  with  the  ground 
article.  According  to  chemical  analysis,  pepper  contains  a  hot,  acrid 
resin  and  a  volatile  oil,  as  well  as  a  tasteless  crystalline  substance  called 
pipeline,  which  has  been  recommended  as  a  substitute  for  quinine.  Its 
use  hi  cases  of  ague,  to  ward  off  the  paroxysm,  was  practiced  by  the 
ancients. 

Cayenne  pepper. — This  is  produced  chiefly  from  the  fruit-pods  of  Capsi- 
cum frutescens,  (Solanacea.)  although  other  species  and  varieties  aro 
used  for  the  same  purpose!  These  are  natives  of  South  America  and 
the  East  and  West  Indies,  but  are  largely  cultivated  everywhere  in 
warm  regions,  their  pungent  fruits  being  used  in  immense  quantities  iu 
tropical  countries.  In  Guiana  the  inhabitants  eat  them  in  such  abun- 
dance as  to  astonish  travelers.  Their  consumption  in  India  is  also 
very  great;  ground  into  paste  between  two  stones,  with  a  small  quan- 
tity of  oil,  ginger,  and  salt,  they  form  the  only  seasoning  which  thou- 
sands of  people  can  obtain  to  flavor  their  insipid  rice.  To  form  Cayenne 
pepper,  the  ripe  fruits  are  dried  in  an  oven,  or  on  a  hot  plate,  and  then 
reduced  to  powder  in  a  mortar,  or  passed  through  a  mill.  It  is  then 
sifted  through  a  thin  muslin  sieve,  and  preserved  in  closely  stopped 
bottles.  An  inferior  article  is  prepared  by  mixing  the  coarsely  ground 
powder  with  wheat  flour,  which  is  mixed  with  water  and  made  into 
cakes  that  are  baked  hard,  then  ground  fine,  and  sifted.  More  danger- 
ous adulterations  are  made  by  adding  red  lead  and  other  substances. 
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The  hot  taste  seems  to  be  duo  to  a  peculiar  acrid  fluid  called  capsicine, 
which  is  so  pungent  that  half  a  grain  of  it,  volatilized  in  a  large  room, 
causes  all  who  respire  the  contained  air  to  congh  and  sneeze.  Chili 
vinegar  is  prepared  by  simply  placing  a  handful  of  pods  iu  a  pint  of 
good  vinegar,  and  allowing  the  mixture  to  stand  for  two  or  three  weeks. 
It  has  been  observed  that  generous  culture  increases  the  size  of  the 
fruit,  but  impairs  its  pungency  and  acridity.  Pepper  pot,  or  man  dram, 
is  an  appetizing  preparation  of  the  West  Indies,  in  which  capsicum  is 
one  of  the  chief  ingredients. 

Japan  or  Chinese  pepper  consists  of  the  fruit  of  Xantkoxyfon  piperitum, 
{Xanthorylaceee,)  which  has  an  aromatic,  pungent,  peppery  taste. 

New  Holland  pepper  is  the  fruit  of  Tasmania  aromatica,  (Magnoliaeea,) 
a  native  of  Van  pieman's  Land,  where  it  forms  a  dwarf  spreading  tree. 
The  fruit  is  black,  very  like  true  pepper,  possessing  a  great  degree  of 
similar  aromatic  pungency,  and  is  used  as  a  substitute  for  that  condi- 
ment. 

Long  pepper  and  Betel  pepper  are  furnished  by  Chaviea  Roxbnrghii  and 
C.  betel,  {Pipcracete,)  respectively.  They  are  strictly  tropical  plants. 
Long  pepper  is  furnished  by  the  immature  spikes  of  flowers  which  are 
gathered  and  dried  in  the  sua.  In  chemical  composition  and  qualities 
it  resembles  ordinary  black  pepper,  and  contains  piperine.  The  leaf  of 
the  betel  pepper  is  used  for  chewing  with  the  betel-nut,  Areoa  catechu. 

Capers, — Capparis  spinosa  ( Capparidacetc)  is  a  creeping  plant,  a  native 
of  the  south  of  Europe.  The  flower-bads,  and  in  some  parts  of  Italy 
the  unripe  fruit,  are  pickled  in  vinegar,  and  form  what  is  known  as 
capers.  An  African  species,  C.  Sodada,  furnishes  berries  with  a  pepper- 
like, pungent  taste,  and  when  dried  are  nsed  as  food.  The  flower-bods 
of  Zygophyllum  foliage-,  (Zygopht/ltacetB,)  a  native  of  the  Oape  of  Good 
Hope,  are  nsed  instead  of  capers,  or  substituted  for  that  condiment 
Z.  enciineum  lias  aromatic  seeds,  which  are  used  by  the  natives  in  place 
of  pepper.  These  and  several  other  species  are  possessed  of  vermifuge 
properties.  The  leaves  of  Z\  simplex  are  used  for  diseases  of  the  eye. 
The  smell  of  this  plant  is  so  detestable  that  no  animal  will  eat  the 
foliage. 

Coriander  seed. — The  fruit  of  Coriandrum  sativum  (Xfmbellifera)  is 
commercially,  hut  erroneously,  known  as  .coriander  seeds.  The  plant 
is  a  low-growing  annua),  native  of  the  south  of  Europe.  It  is  or  the 
easiest  culture;  the  seeds  sown  in  Bpring  produce  plants  which  ripen 
their  fruit  in  the  fall ;  a  sandy  soil  is  preferable.  They  are  aromatic 
and  carminative,  and  are  used  for  flavoring  curries  and  for  other  culinary 
purposes ;  also  by  distillers,  druggists,  and  confectioners. 

Caraway  seeds  arc  the  fruits  of  Carum  carat,  ( Umbellifera,)  a  small 
biennial  plant,  cultivated  for  its  fruit  in  various  parts  of  Europe,  chiefly 
in  Germany  and  Britain.  The  seed  is  sown  as  soon  as  it  ripens,  in  the 
latter  part  of  summer,  and  when  the  plants  are  sufficiently  advanced 
they  are  thinned  so  as  to  allow  one  to  each  square  foot  of  surface.  The 
fruit  ripens  during  the  following  summer.  The  seeds  are  used  for 
flavoring  purposes  in  cookery  and  confectionery,  being  highly  aromatic. 

Ginger. — This  well-known  spice  is  furnished  by  the  rhizomes  of  Zingi- 
ber officinale,  (Zingiberacew,)  a  plant  much  cultivated  both  in  the  East 
aud  West  Indies,  as  well  as  iu  South  America,  Africa,  and  China.  The 
rhizome,  or  woody  root-stock,  which  forms  the  ginger,  is  dag  np  when 
of  sufficient  size,  cleaned,  scraped,  and  dried,  and  in  this  state  is  called 
uncoated  ginger;  but  when  the  outer  skin  is  not  removed  from  the  root- 
stocks  it  is  called  coated,  and  presents  a  dirty -brown  appearance.  Inde- 
pendent of  this  difference  in  color,  which  is  in  the  mode  of  preparation, 
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it  is  supposed  that  there  arc  two  varieties  of  the  species,  one  producing 
white,  and  the  other  darker-colored  ginger.  The  darker  kinds  are 
sometimes  bleached  by  exposure  to  the  fumes  of  cblorjde  of  lime,  or 
burning  sulphur.  Ginger  when  broken  across  shows  a  number  of  small 
fibers  imbedded  in  floury  tissue.  Its  well-known  hot,  pungent  taste  is 
doe  to  tbe  presence  of  a  volatile  oil ;  it  also  contains  a  large  quantity 
of  starch  and  yellow  coloring  matter,  inclosed  in  large  cells.  Ground 
ginger  is  largely  adulterated  with  starch,  wheat  flour,  ground  rice, 
mustard,  husks,  &c,  in  various  proportions.  In  a  young  state  tbe  rhi- 
zomes are  tender,  fleshy,  and  mildly  aromatic.  In  this  state  they  are 
preserved  iu  sirup,  and  form  tbe  delicious  conserve  known  as  preserved 
ginger.  West  India  gingers  are  preferred  to  those  from  the  East  Indies. 
Ginger  is  an  aromatic  stimulant,  principally  used  as  a  condiment,  and 
much  employed  in  tbe  manufacture  of  various  liquors,  cordials,  and 
beers.  An  infusion,  tinder  the  uame  of  ginger-tea,  is  mnch  used  in  In- 
dia. Amada  ginger  is  furnished  by  the  root-stocks  of  Curcuma  amada, 
(Zingiberacea;.)  C.aromaticaamlC.zedoaria  furnish  zedoary  tubers  which 
are  used  as  ginger,  and  as  aromatic  tonics  by  the  natives  of  India. 

Tumeric. — This  mild  aromatic  is  furnished  by  the  root-tubers  of  Cur- 
cuma tonga,  which  is  extensively  cultivated  in  China.  The  older  tubers 
are  reduced  to  powder,  which  enters  into  the  composition  of  curry-pow- 
der, and  is  used  in  sauces.  It  is  also  used  for  medicinal  purposes,  and 
as  a  chemical  tc*t  for  the  presence  of  alkalies,  which  change  its  yellow 
color  to  a  reddish- brown.  In  China  it  is  used  as  a  yellow  dye,  and  the 
young  tubers  furnish  a  kind  of  arrowroot.  Many  others  of  this  species 
famish  starchy  products,  and  tonic  stimulants. 

Liquorice, — The  plant  which  yields  the  liquorice-root  and  paste  of  com- 
merce is  Qlycyrrhiza  glabra,  (Leguviinosa;)  a  native  of  the  south  of 
Europe.  It  is  a  herbaceous  perennial,  and  is  cultivated  to  considerable 
extent  in  Spain  and  Italy.  It  is  readily  propagated  from  root-slips,  and 
succeeds  well  in  deep,  light,  loamy  soil.  The  roots  require  a  growth  of 
two  to  three  years  to  be  lit  for  use.  Spanish  liquorice  is  an  extract  made 
by  slicing  the  root  and  boiling  it  in  water ;  the  liquor  is  afterward  strained 
and  allowed  to  evaporate  to  a  proper  consistency.  It  is  further  retlued 
by  redissolviug,  purifying,  and  again  evaporating,  and  is  then  formed 
into  quill-like  rolls,  and  known  as  retlued  liquorice.  It  is  used  in  con- 
fectionery, in  breweries,  and  also  in  medicine.  G.  eckinata.  and  probably 
other  species,  furnishes  the  same  principle  of  sweetness,  which  is  called 
glycerine. 

Wild  liquorice. — This  name  is  applied  to  Abrua  prccatorius,  (Lcgitml- 
nota,)  a  tropical  twining  plant.  The  roots  furnish  liquorice  in  the  same 
manner  as  tbe  roots  of  the  true  liquorice-plant.  This  plant  is  remarka- 
ble for  its  small,  egg-shaped  seeds  or  beans,  which  are  of  a  brilliant 
scarlet  color,  with  a  black  scar  indicating  the  place  where  they  were 
attached  to  tho  pods.  These  seeds  are  much  used  as  beads  for  necklaces 
and  other  ornamental  purposes.  They  are  so  uniform  iu  size  and  weight 
as  to  be  used  as  a  standard  for  weighing  precious  stoues. 

Tamarinds  are  the  fruit-pods  of  Tamarindus  Indica  (Leguniinosa-,)  a 
beautiful  piunated-fuliaged  tree  of  the  tropics.  There  are  varieties  of 
this  tree,  distinguishable  chiefly  by  the  size  of  tho  pods.  The  pods 
vary  in  length  from  3  to  0  inches,  and  are  slightly  curved.  They  consist 
of  a  brittle  shell,  inclosing  a  sort,  acid,  brown  pulp,  traversed  by  strong 
woody  fibers;  the  seeds  are  again  immediately  invested  by  a  thin  mem- 
branous covering.  They  owe  l heir  grateful  acidity  to  the  presence  of 
citric,  tartaric  and  other  vegetable  acids.  Tamarinds  form  an  import- 
ant ingredient  in  the  cookery  of  Eastern  nations,  as  in  the  curries  ol 
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India.  They  are  also  used  for  preserving  flab,  which,  under  the  name 
of  tamarind-fish,  are  considered  a  delicacy. 

Vanilla,-— Th&  vanilla  of  commerce  is  the  seed-pod  of  Vanilla  aro- 
matica  and  V.  planifolia,  climbing  orchids  of  South  America.  The  best 
is  said  to  be  produced  from  V.  planifolia,  a  Mexican  species.  When  the 
vanilla  pods  are  gathered,  they  are  immersed  for  an  instant  in  boiling 
water  to  blanch  them ;  they  are  then  dried  and  lightly  smeared  with  oil 
to  prevent  evaporation.  The  dried  pods,  like  the  berries  of  pepper, 
change  color  while  drying,  grow  brown,  wrinkled,  and  soft,  and  shrink 
to  one-fourth  their  original  size.  This  aromatic  is  much  used  by  con- 
fectioners, also  by  perfumers,  distillers,  &c. 

Mustard. — This  condiment  is  prepared  from  the  seeds  of  Sinapis  nigra 
and  S,  alba,  (GmcifercB,)  natives  of  Europe,  hut  introduced  aud  grow- 
ing wild  in  many  places  here.  The  seeds  are  crushed  between  rollers, 
pounded,  and  sifted  frequently,  to  produce  powdered  mustard.  The 
black  anil  the  white  are  generally  mixed,  and  the  powder  is  frequently 
mixed  with  wheat  flour  and  turmeric  powder.  The  seeds  contain  but 
little,  if  any,  starchy  matter.  Chemically^  they  contain  a  peculiar  acid 
called  myronic  acid,  which  contains  a  portion  of  sulphur. 

VEGETABLE  WAXES. 

Carnauba  wax  is  produced  by  the  wax  palm  of  Brazil,  Capernicia  cm- 
fera,  which  attains  a  height  of  30  to  40  feet,  and  with  a  trunk  only  6  to 
10  inches  thick,  composed  of  very  hard  wood,  used  for  building  purposes 
and  ornamental  veneering.  The  foliage,  especially  the  young  leaves, 
is  coated  with  wax,  which  is  obtained  by  first  detaching  the  leaves  from 
the  plant,  and  shaking  them  so  as  to  loosen  the  was,  each  leaf  furnish- 
ing about  fifty  grains  of  whitish,  scaly  powder,  which  is  melted  in  pots 
and  run  into  cakes.  It  is  sometimes  used  to  adulterate  bees-wax,  and 
has  been  tried  for  purposes  of  candle-making,  but  the  lemon-colored  tint 
of  the  raw  wax  has  hitherto  baffled  all  attempts  at  bleaching. 

Humboldt's  palm  wax. — The  wax  palm  of  New  Grenada,  Ceroxylon  An- 
dicola,  is  found  growing  in  great  abundance  in  very  elevated  regions  on 
the  chain  of  mountains  separating  the  courses  of  the  rivers  Magdalena 
andCauca,  in  New  Grenada,  extending  almost  as  high  as  the  lower  limit 
of  perpetual  snow,  which  is  unusual  iu  this  tribe  of  plants,  as  the  palms 
generally  favor  tropical  climates.  The  trunk  of  this  palm  is  of  great 
height,  starting  from  the  ground  with  a  diameter  of  about  10  to  12  inch- 
es, which  thickness  is  maintained  for  the  first  half  of  its  height;  it  then 
swells  out  aud  again  becomes  contracted  to  its  original  dimensions  as  it 
reaches  the  top.  ■  These  lofty  trunks  are  covered  with  a  coating  of  resin- 
like  was,  which  gives  them  a  whitish,  marble  appearance.  The  wax  is 
gathered  by  cutting  down  the  plant  and  scraping  the  trunk  with  a  blunt 
instrument,  the  average  yield  being  twenty-five  pounds  to  a  tree.  It  is 
then  melted  aud  run  into  calabashes,  in  which  state  it  forms  an  article 
of  commerce  among  the  inhabitants.  It  is  mixed  with,  tallow  and  made 
into  candles,  as  it  burns  too  rapidly  when  used  alone. 

Candkberryor  myrtle  wax. — This  product  is  yielded  by  the  genus  My}, 
tea,  which  is  widely  scattered  over  tho  temperate  regions  of  both  hem- 
ispheres ;  in  North  and  South  America,  Europe,  Capo  of  Good  Hope, 
Northern  India,  China,  and  Japan.  The  plants  are  mostly  shrubs, 
with  fragrant  foliage.  The  fruits  are  nuts  or  drupes,  covered  with 
a  coating  of  a  waxy,  resinous  secretion,  which  is  separated  from  the  ber- 
ries by  boiling  them  in  water,  stirring  them  during  the  ebullition  to  facil- 
itate the  separation  of  the  wax,  which  appears  on  the  surface,  aud  is 


MINOR   VEGETABLE  PRODUCTS  AND  THEIR  SOURCES.        205 
Died,  and  afterward  strained  through  a  coarse  cloth  to  free  it  from  * 


Myrica  eerifera  and  M.  CarolinenHs  are  North  American  species;  the 
latter  is  said  to  bo  the  most  valuable,  giving  wax  of  a  greenish  yellow 
color,  of  a  finer  consistence  than  the  bees- wax,  and  yielding  at  the  rate 
of  one  pound  of  wax  to  four  pouuds  of  berries.  Caudles  manufactured 
from  it  diffuse  a  delightful  odor  when  burning,  and  even  for  some  time 
after  extinction.  There  are  several  species  of  Myrica  indigenous  to 
Southern  Africa,  the  wax  from  which  is  an  article  of  commerce.  Myrica 
faga  is  a  native  of  the  Azores,  and  furnishes  wax  which  is  frequently 
utilized  in  candle-making. 

Japan  wax. — This  hard,  white  wax,  now  a  considerable  article  of  ex- 
port from  Japan,  is  yielded  by  the  frnit  of  Rhus  succcdanea,  {Anacardi- 
aooz,)  a  small  tree  much  cultivated  in  Japan  for  this  product.  It  is  softer 
and  more  fatty  than  bees-wax,  and  is  easily  kneaded ;  its  fusing  point 
is  from  125°  to  130°.  Candles  are  commonly  made  from  it  by  the  Jap- 
anese. It  is  exported  in  square  blocks  averaging  130  pounds  each. 
Rhus  vernicifera,  also  indigenous  in  Japan,  yields  the  famous  lacquer  so 
extensively  need  by  the  people  of  that  country  for  lacquering  various 
articlesof  furniture  and  other  wares.  This  substance  exudes  from  wounds 
made  in  the  tree,  and  is  at  first  milky  white,  hut  gradually  becomes 
darker  and  ultimately  black  on  being  exposed  to  the  air.  Nothing  cer- 
tain has  been  made  known  regarding  the  mode  of  preparing  it  for  use, 
and  it  is  remarked  that  the  lacquer  ware  now  manufactured  is  greatly 
inferior  to  the  ancient  samples  of  this  kind  of  ornamental  work. 

Peetka  wax. — The  fruit  of  the  white  gourd  of  India,  Benincasa  eerifera 
(Cucurbitacca,)  secretes  upon  its  surface  a  waxy  substance  which  resem- 
bles the  bloom  found  on  pi  jms  and  some  other  fruits ;  but  in  this  fruit 
it  is  produced  in  sufficient  quantities  to  be  collected  and  made  into 
caudles. 

Birch  wax. — It  is-stated  that  the  dwarf  birch,  Bctula  nana,  yields  a 
wax  similar  to  that  afforded  by  tho  Myrica,  and  it  is  used  for  similar 
purposes. 

Fig  war. — A  species  of  fig,  Ficus  eerifera  (Moraccw,)  fonud  in  the 
island  of  Sumatra,  yields  a  kind  of  waxy  secretion  which  is  known  under 
the  name  of  getab  Ialioc,  and  is  used  for  making  caudles. 

Wax  tree  of  the  Cordilleras. — This  is  tho  Elteagta  vtilis,  (Cinchonacece,) 
a  lofty-growing  tree,  remarkable  for  the  quantity  of  green  resinous  or 
waxy  matter  wliich  is  secreted  by  tho  stipules  which  invest  tho  unex- 
pended buds.  The  wax  is  collected  by  the  Indians  and  used  by  them 
to  varnish  useful  and  ornamental  objects.  It  is  first  purified  by  immer- 
sion in  hot  water,  and  then  worked  until  it  becomes  ductile.  It  is  nat- 
urally of  a*yellow  color,  but  various  colors  may  bo  imparted  by  adding 
them  to  it  when  melted.  Tho  resin  or  wax  when  thus  prepared  is  laid 
on  in  thin  layers  by  tho  aid  of  heat  and  pressure,  and  by  means  of  dif- 
ferent-colored layers,  placed  ono  upon  another,  and  cut  into  various 
shapes,  a  kind  of  design  is  produced.  By  first  coating  the  object  with 
a  layer  of  silver  foil  a  lino  metallic  luster  is  developed. 

The  following  table  shows  tho  value  of  the  articles  named  respect- 
ively, imported  and  entering  into  consumption  in  this  country  during 
the  fiscal  year  ending  June  30, 18C9 : 


Cinnamon  oil 

17,318  00 

533  00 

1,207  00 
333,354  00 

03l| 117.50 
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AnuwoU $13,930  00 

Linseed  oil 70. 648  00 

liergaiool  oil 

Ram  hope. 

AnaJcotiila 

Manna 

Tttln  balsam 

Mi-'.c 

Balnam  ;  ■■-,-:»-  i«.» 

India- rubber 

Cutta-iienoa 

Tea 

Chocolate 


0,386  00 
9,367  00 
5,  215  00 
9,939  00 
4,115  00 
5,626  00 
3,4*"»  00 
2,015  00 


Coffee : 122,779,574  46 

Cbiccory 126,794  31 

Cinnamon '     1,82140 

Cassia  and  cassia  buds...  176,632  00 

Cloves 42,093  10 

Funngreek  seeds 3,089  00 

Cardamom  seeds 23,996  00 

Pimento 54,527  25 

Nutmegs 205,128  85 

Popper 299,813  15 

C ay onne  popper 7,618  83 

Coriander  seed 3,766  00 

Caraway  seeds 24,669  00 

Ginger 100,140  10 

Vanilla  beans 42,505  00 

Mustard 63,731  25 


THE  OPIUM  POPPY. 

From  experiments  which  have  been  made  in  the  cultivation  of  the 
poppy  in  several  of  the  States,  it  is  evident  that  opinio  of  good  quality 
can  be  produced  in  this  conn  try.  Good  Turkey  opium  is  worth  at  whole- 
sale $10  50  to  $11  per  pound,  and  $20  to  $22  at  retail.  The  importa- 
tions into  the  United  States  daring  the  year  ending  Jnne  30,  1870, 
amounted  to  254,609  pounds,  valued  at  $1,776,908.  There  has  been  a 
gradual  increase  in  the  importation  from  year  to  year,  corresponding 
to  the  increase  of  population.  If  a  portion  of  the  opium  employed  by 
the  medical  profession  could  be  produced  in  our  own  country  it  would 
afford  a  pleasant  and,  doubtless,  profitable  employment  to  persons  of 
small  means,  as  no  capital  is  required  in  outlay  for  machinery  in  the  ordi- 
nary mode  of  collecting  it.  The  aim  should  be  to  produce  a  prime 
unadulterated  article  by  scarification,  and  in  this  way  to  establish  a 
-  reputation  for  the  production  of  opium  of  the  best  quality.  Beckoning 
thirty  pounds  to  an  acre,  at  $8  a  pound,  the  income  would  be  $240,  a 
sum  which  is  far  above  the  value  of  most  cultivated  crops. 

SPECIES  AMD  CULTUBE. 

All  species  of  the  poppy  yield  opium,  but  not  in  equal  quantity,  nor 
of  the  same  quality.  The  common  garden  poppy  (Papaver  somnifemm) 
is  the  species  cultivated  in  Turkey,  India,  and  in  this  country  for  me- 
dicinal purposes.  There  are  two  principal  varieties  of  this  species,  one 
with  white  seeds  and  usually  with  white  flowers,  and  the  other  with 
black  seeds  and  violet  or  red  flowers.  The  former  is  generally  culti- 
vated for  opium,  and  the  latter  for  oil,  although  both  products  may  be 
obtained  from  each  variety.  The  poppy  thrives  best  on  a  light  sandy 
loam,  and  is  not  an  exhausting  crop.  In  the  commencement  the  ground 
should  be  prepared  as  for  garden  culturef  and  enriched  witi  a  liberal 
supply  of  nitrogeuous  manures.  When  the  plant  has  arrived  at  full 
maturity  at  the  end  of  the  season  it  decomposes  very  quickly ;  and,  if 
plowed  under,  is  said  to  furnish,  after  the  first  year,  a  very  large  pro- 
portion of  the  manure  necessary  to  keep  the  ground  in  good  condition. 

The  mode  of  culture  usually  adopted  in  this  country  differs  in  some 
particulars  from  that  pursued  in  Turkey  and  India,  where  the  seeds  are 
sown  broadcast,  and  thinned  out  to  such  distances  as  best  snit  the  con- 
venience or  the  taste  of  the  cultivator.  It  has  been  found  with  us  most 
convenient  to  sow  the  seeds  in  drills  about  eighteen  inches  apart,  and 
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to  thin  oat  to  six  or  eight  inches  between  the  plants.  In  order  to  get 
as  many  plants  as  possible  on  a  given  area,  some  prefer  to  make  the 
first  two  rows  a  foot  apart,  and  then  to  leave  a  space  of  eighteen  inches, 
thus  alternating  throughout  the  Held.  Throe  or  four  ounces  of  seed  are 
said  to  be  sufficient  to  sow  an  acre,  bat  in  order  to  insure  a  "good 
stand"  a  much  larger  quantity  is  generally  used.  The  covering  should 
he  very  Blight,  not  exceeding  one-fourth  of  an  inch.  The  time  for  sow- 
ing should  be  such  that  the  plant  may  mature  its  blossoms  and  tbe 
opinio  be  gathered  in  the  dry  season  of  the  year;  for,  if  the  soil  is  wet 
at  the  time  of  blossoming,  opium  will  not  be  formed  in  large  quan- 
tity, nor  will  it  be  of  good  quality.  Tho  plant  matures  sufficiently  for 
gathering  its  opium  in  ninety  to  one  hundred  days.  In  Jefferson  County, 
New  York,  the  time  of  sowing  is  from  the  5th  to  the  20th  of  May ;  at 
Benares,  in  Bindostan,  in  November.  In  tho  former  place  tbe  flowers 
mature  in  July  j  in  the  latter  in  February,  before  the  rainy  season 
commences;  therefore  a  favorable  season  is  secured  for  maturing  and 
gathering  the  opium. 

COLLECTING  THE  OPIUM. 

Ho  other  process  yet  devised  for  collecting  opium  has  proved  equal  to 
that  of  scarifying  the  capsules.  A  knife  has  been  invented  which  is 
said  to  be  well  adapted  to  this  purpose.  It  has  four  lancet-points  fixed 
in  the  end  of  a  wooden  handle,  the  end  being  curved  in  such  a  manner 
as  to  conform  to  the  spherical  shape  of  the  capsule,  and  tho  blades  of 
sneb  length  as  to  penetrate  only  through  the  epidermis,  or  outer  skin. 
A  deeper  incision  would  be  injurious.  The  capsule  is  held  in*  tbe  left 
hand,  and  tbe  knife  applied  at  the  bottom  and  drawn  upward,  making 
four  incisions  at  once.  Some  make  three  incisions  and  others  one,  hori- 
zontally around  the  capsule,  and  think  more  opium  can  be  obtained  in 
this  way  than  by  making  them  in  a  vertical  direction.  Some  practical 
coltorists  saytthat  the  most  favorable  results  can  be  obtained  by  mak- 
ing one  spiral  incision  around  the  capsule,  from  the  top  to  the  bot- 
tom. "When  the  incisions  are  made  vertically  tho  operation  may  be 
performed  from  two  to  six  times  during  the  season  on  each  capsule, 
according  to  its  size  and  yield;  but,  when  they  are  made  horizontally 
or  spirally,  one  operation  on  each  capsule  is  usually  found  sufficient  to 
extract  all  tbe  opium;  aud  it  is  asserted  that  tho  experience  of  Euro- 
pean culturists  has  proved  that  one  incision  is  as  effectual  as  three  or 
four.  The  process  of  scarifying  the  capsules  must  commence  in  a  few 
days  after  the  petals  of  tho  flowers  have  fallen.  The  first  part  or  mid- 
dle of  tbe  afternoon  is  usually  selected  for  scarifying,  on  the  supposi- 
tion that  the  dampness  of  the  night  is  more  favorable  to  tbe  exudation 
of  the  opium  than  the  dry  atmosphere  of  tho  day.  The  opium  exudes 
"  in  the  form  of  white  tears,  and  hardens  into  a  brown  substance  around 
the  incisions.  It  is  scraped  off  the  next  morning  as  soon  as  tho  dew  is 
off,  with  the  crooked  blade  of  a  small  knife,  aud  placed  in  a  vessel  pre- 
pared to  receive  it.  This  is  the  best  quality  of  opium.  When  it  has 
hardened  to  a  convenient  consistency  it  is  worked  into  balls,  and  may 
he  ready  for  market  in  forty-eight  hours  after  being  collected. 

Another  mode  of  extracting  tho  opium  is  by  grinding  or  pounding  tho 
capsules,  a  little  water  being  added,  and  then  ox]  musing  and  straining 
the  juice,  and  evaporating  it  by  a  geutle  beat.  Tbe  watery  portion  will 
pass  off,  and  tbe  inspissated  opium  will  be  left  in  the  vessel.  A  more 
detailed  account  of  this  process  is  taken  from  the  Scientilic  Press,  as 
follows: 
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putting  tho  pomace  into  tho  press,  half  a  pint  of  alcohol  is  added  to  evory  forty  or  fifty 
pounds  of  pomace,  tho  whole  being  well  stirred  together  and  allowed  to  stand  for 
about  an  hour.  Tho  mass  is  then  ready  for  the  press.  Tho  alcohol  used  unites  with 
the  juice  and  renders  it  limpid  and  more  easy  to  bo  takeu  away  from  the  pomace  by 
the  action  of  the  press.  The  liquid,  as  it  comes  from  tho  pomace,  is  received  into  a 
"  sottler,"  in  which  it  should  be  allowed  to  stand  about  one  hour ;  during  which  timo 
the  green  matter  of  tlio  plant  will  settle  to  the  bottom,  so  that  the  opium  liquid  may 
bo  drawn  off  from  the  surface  by  faucets  properly  arranged  for  the  purpose.  This 
should  bo  immediately  placed  in  shallow  tin  pans,  so  as  to  stand  about  half  an  inch 
deep,  and  the  pans  arranged  on  suitable  racks  m  a  drying  or  evaporating  room.  This 
room  should  be  tight,  and  bo  arranged  that  the  heat  and  moisture  may  escape  from  a 
single  opening  at  or  near  tho  top.  Tho  teniperaturo  should  never  be  allowed  to  fall 
below  130°  F.,nor  to  exceed  1G0°.  If  tho  heat  gets  too  low  tho  jaico  will  become  sonr 
and  spoded ;  if  too  high  it  will  scald.  Tho  evaporating  process  must  be  carefully 
watched  day  and  night  until  completed,  and  it  phonld  bo  continued  until  the  opium  is 
dry  enough  to  bo  scraped  from  the  plates,  care  being  takeu  not  to  allow  it  to  get  too 
dry  for  that  operation.  When  taken  from  tlio  pans  it  should  bo  molded  into  balls  of 
abont  ono  pound  weight,  when  it  is  ready  for  market.  In  cutting  the  capsules  for 
grinding,  caro  should  he  taken  that  they  be  as  rjpc  as  ia  required  for  collecting -opium 
by  scariiication. 


Sometimes,  when  the  scarifying  process  lias  been  continued  till  the 
juice  ceases  to  exude,  the  capsules  are  then  cut  from  their  stems  and  the 
remaining  opium  extracted  by  tho  foregoing  process,  but  the  product  is 
inferior,  and  is  often  used  for  the  extraction  of  morphia,  or  sometimes 
fraudulently  for  adulterating  opium  of  good  quality.  Although  a  larger 
quantity  of  opium  can  be  obtained  by  the  evaporating  process  than  bj 
scarification,  in  all  cases  the  quality  is  inferior  and  the  seeds  are  lost, 
which  are  worth  about  one-third  as  much  for  oil  as  the  opium  ob- 
tained.  * 

QUALITY  AND  CLIMATE. 

Tho  quality  of  opium  is  generally  estimated  by  tho  quantity  of  mor- 
phia which  it  contains.  A  certain  amount  of  heat  is  necessary  in  the 
cultivation  of  tho  poppy  in  order  to  produce  opium  of  the  best  quality 
and  in  the  largest  quantity.  This  requisite  is  commonly  supposed  to  bo 
found  only  in  what  may  be  called  warm  climates.  Tho  poppy  is  exten- 
sively cultivated  for  opium  in  Asiatic  Turkey,  India,  Egypt,  and  France. 
Turkey  opium,  most  of  which  is  obtained  from  Smyrna,  has  the  highest 
reputation  for  medicinal  purposes,  and  is  that  which  is  principally  used 
by  physicians  in  this  country.  It  is  declared,  however,  on  the  best  au- 
thority, that  opium  is  produced  in  France  fully  equal  to  the  best  quality 
from  Smyrna,  and  is  less  frequently  adulterated  than  that  obtained  from 
the  latter  place.  The  mean  annual  temperature-  of  the  opium  districts  of 
tho  foregoing  countries,  named  in  their  order,  is  respectively  65°,  80°, 
75°,  rind  50°.  There  are  doubtless  other  conditions  besides  temperature 
which  aro  essential  to  tho  production  of  opium  of  the  first  quality,  as 
soil,  equability  of  climate,  and  a  proper  proportion  of  wet  and  dry 
weather — things  which  can  bo  accurately  determined  only  by  actual 
trial  in  tho  different  localities  in  which  it  is  proposed*  to  cultivate  it. 
We  give  the  results  of  analyses  of  dried  specimens  of  opium  from  the 
countries  named,  recently  mado  by  M.  Guibourt,  in  which  he  gives  tho 
percentage  of  morphia  found  in  each,  as  follows :  Turkey  opium,  from 
Smyrna,  highest  percentage,  21.46 ;  lowest,  11.70 ;  mean,  14.78.  India, 
from  Patna,  highest,  7.72 ;  lowest,  5.27 ;  mean,  6.45.  Egypt,  from  Alex- 
andria, highest,  12.21  j  lowest,  5.81 ;  mean,  9.01.  France,  from  Amiens, 
highest,  22.28 ;  lowest,  14.83 ;  mean,  17.69.  The  mean  percentage  here 
given  of  each  kind  of  opium  is  the  mean  of  all  the  specimens  analyzed, 
and  therefore  does  not  in  every  case  correspond  with  the  mean  of  the 
highest  and  lowest.  From  an  examination  of  the  mean  temperature  of 
the  climates  of  the  countries  .named,  ft  will  be  seen  that  the  opium  of 
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India  and  Africa,  which  have  the  hottest  climates,  is  of  the  poorest 
qnality ;  while  that  of  Turkey  and  France,  which  have,  the  coldest,  is 
the  best.  In  India  the  average  yield  of  opium  per  acre  is  said,  by 
good  authority,  to  be  from  twenty -five  to  forty  pounds  avoirdupois, 
lii  the  department  of  Sommc,  in  France,  40,000  acres  arc  cultivated 
annually  with  the  poppy,  and  the  good  opium  sells  at  wholesale  for 
8S  to  $10  per  pound,  according  to  the  quality.  At  a  standard  of  10 
per  cent,  of  morphia  it  will  sell  for  87  to  $7  50  per  pound.  Besides 
the  opium  extracted  from  the  capsules  of  the  plants  cultivated  on  this 
luge  aiea  of  land,  the  seeds  have  some  years  been  sold  for  about 
$806,000  for  the  oil  which  they  contained.  The  average  yield  of  oil 
from  the  seeds  of  capsules  which  have  not  been  scarified  is  25  to  27  per 
cent.,  and  it  is  considered  better  for  salad  oil  than  most  olive  oils  sold 
in  the  market.  Seeds  from  scarified  capsules  should  not  be  used  for 
planting,  as  their  vitality  has  been  much  weakened  by  this  process,  and 
the  plants  which  they  produce  are  correspondingly  feeble.  They  yield 
only  about  two-thirds  as  much  oil  as  other  seeds.  The  r-oppy  is  also 
cultivated  in  Germany  on  a  large  scale,  both  for  opium  and  for  oil.  Its 
culture  commenced  only  a  few  years  ago,  but  so  great  has  been  its  suc- 
cess that  the  opium  produced  there  has  nearly  supplanted  the  use  of 
the  foreign  article.  From  Germany  it  passed  over  to  France,  aud  there 
are  now  00,000  to  70,000  acres  under  profitable  cultivation  in  the  latter 
country. 

EXTEEIJIEXTS. 

In  Jefferson  County,  Sow  York,  one-fourth  of  an  acre,  planted  with 
the  poppy,  produced  twenty-seven  pounds  of  opium  in  four  years, 
equal  to  one  crop  of  twenty-seven  pounds  per  acre,  which,  at  810  per 
pound,  would  amount  to  8270,  as  the  income  of  one  acre  of  land  for  one 
year.  Specimens  were  sent  to  New  York  for  analysis,  and  the  percent- 
age of  morphia  was  found  to  be  equal  to  the  average  of  the  best  im- 
ported. The  grower  thinks  it  will  pay  to  cultivate  the  poppy  in  this 
country,  if  the  work  is  conducted  with  proper  skill ;  and  that  he  can  get 
more  money  from  one  acre  of  land  planted  with  poppy  than  from  three 
acres  with  any  other  crop  which  he  has  ever  seen.  A  man  of  small 
means,  who  will  cultivate  it  with  skill  and  perseverance,  can  make  it 
profitable,  A  capable  boy  can  cultivate  a  quarter  of  an  acre  easily. 
It  requires  no  more  weeding  and  hoeing  than  any  garden  crop.  Good, 
rich  land  is  required,  which  should  be  pulverized  and  leveled  as  for 
onions.  Hesows  in  drills  as  given  in  our  second  method,  and  thins  out 
to  six  inches  between  the  plants.  The  young  plants  which  are  thinned 
out  make  excellent  greens,  fully  equal  to  the  beet  or  the  spinach. 

Dr.  E.  Lewis,  of  Topeka,  Kansas,  cultivate*]  the  poppy  iu  York  Coun- 
ty, Pennsylvania,  and  gives  it  as  his  opinion  that  opium  can  be  profita- 
bly produced  in  the  latter  State.  lie  makes  one  incision  horizontally 
around  the  capsules  soon  after  the  petals  of  the  flowers  have  fallen,  and 
usually  performs  the  operation  only  once  upon  the  same  capsule;  but 
if  it  is  large  he  would  perform  it  twice  at  different  times. 

Sir.  W.  H.  "White,  of  South  Windsor,  Connecticut,  has  cultivated  the 
poppy,  on  a  small  scale,  in  the  garden.  After  the  petals  have  fallen  he 
makes  five,  six,  or  more  slight  cuts  in  the  capsules  from  top  to  bottom, 
a  little  before  noon.  A  few  hours  alter  the  incisions  have  been  made 
the  opium  is  scraped  off  and  allowed  to  stand  for  a  short  time,  when  it 
is  worked  into  balls.  Families  in  that  State  sometimes  collect  it  in  this 
way  for  their  own  use  as  a  medicine  for  their  children,  and  find  that 
It  answers  all  the  purposes  of  the  opium  of  the  shops.  A  ball  as 
14  A 
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large  as  a  small  pea  is  frequently  obtained  from  the  heads  of  a  single 
plant. 

The  cultivation  of  the  poppy  is  becoming  an  important  industry  in 
Vermont,  esjiecially  in  Addison  County,  on  Lake  Cliamplaiu.  Mr.  Rob- 
bins,  of  Hancock,  has  cultivated  it  for  some  years,  and  specimens  of 
bis  opium  have  yielded  15.75  per  cent,  of  morphia.  Two  years  ago  Mr. 
Monkton,  who  resides  near  the  village  of  Midolebury,  raised  $3,000 
worth  of  opium.  Mr.  W.  C,  Wilson,  of  Monkton  Ridge,  has  been  culti- 
vating it  for  five  years,  and  has  derived  a  handsome  profit  from  the  sales. 
On  one  farm  in  Bast  Middlebury  there  are  several  acres  under  cultiva- 
tion, and  the  business  is  gradually  extending  throughout  that  part  of 
the  State. 

Mr.  Baudrye,  of  Nevato,  Marin  County,  California,  has  just  com- 
menced the  culture  of  the  poppy  in  that  town.  Specimens  of  opium 
analyzed  yielded  5.75  per  cent,  of  i;;orphia,  which,  though  small,  is 
nearly  equal  to  the  average  of  opium  from  India.  Mr.  Bandrye  sold 
his  opium  in  California  for  $7  per  pound.  Mr.  Guillardon,  of  Lower 
Lake,  Lake  County,  has  thirteen  acres  planted  with  the  poppy,  which 
he  is  cultivating  both  for  opium  and  oil.  A  gentleman  who  is  familiar 
with  opium  culture  in  India  and  Germany  thinks  the  middle  aud 
southern  portions  of  California  are  unsurpassed  in  soil  and  climate  by 
any  country  for  the  production  of  opiom,  and  that  with  a  little  irriga- 
tion two  crops  might  be  raised  yearly. 
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After  a  series  of  preliminary  disappointments  and  failures,  such  as 
embarrass  almost  every  improvement,  the  economic  difficulties  of  the 
beet-sugar  industry  Eeem  to  have  been  measurably  overcome.  Much 
still  remains  to  bo  done,  but  from  the  results  already  attained  capital 
finds  fair  inducements  for  more  extended  investment,  both  in  the  cul- 
ture and  the  manufacture.  Three  establishments— one  at  Chatsworth, 
Illinois,  one  at  Alvarado,  California,  and  the  third  in  Sauk  County, 
Wisconsin— are  manufacturing  a  good  quabty  of  sugar  with  sufficient 
success  to  render  future  efforts  promising.  Other  manufacturing  en- 
terprises have  been  projected,  while  in  many  places  the  experimental 
culture  of  the  beet  has  been  inaugurated  with  a  view  to  manufacture. 
At  Chatsworth,  Illinois,  in  1864,  Messrs.  Gennert  purchased  two  thou- 
sand acres  of  land  and  erected  a  manufactory.  They  subsequently 
sold  out  to  an  association  called  "The  Germania  Sugar-Beet  Company." 
This  establishment  has  motive  power  and  machinery  sufficient  to  work 
up  fifty  tons  of  beets  per  day.  In  1866  they  raised  four  thousand  tons 
of  sugar  beets  on  four  hundred  acres,  at  an  estimated  cost  of  $4  per 
ton.  Bince  that  time,  however,  the  cost  of  production  is  said  to  have 
been  reduced  to  $2  70  per  ton,  through  the  introduction  of  machinery. 
The  crop  of  1S70  covered  only  throe  hundred  and  thirty  acres,  of  which 
one  bundled  and  thirty  proved  an  entire  failure  through  the  drought, 
leaving  but  two  hundred  productive  acres.  The  seed  used  is  known 
as  the  "  White  Imperial,"  and  was  imported  specially  for  this  enter- 
prise. In  order  to  decrease  the  size  of  the  beets,  and  thus  obtain  a 
larger  percentage  of  sugar,  the  seed  is  sown  quite  thickly,  and  the 
loots  in  ordinary  seasons  do  not  exceed  one  and  a  half  or  two  pounds 
each.    .By  .allowing  the  .beets  .to  grow  .large  .the  crops  may  be  raised  to 
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an  average  of  twenty-five  tons  per  acre,  but  the  decline  of  saccharine 
properties  counterbalances  the  increase  in  quantity.  The  average  crop 
of  the  two  hundred  productive  acres  in  1870  was  about  nine  tons,  but 
the  beets  were  much  richer  in  sugar  than  in  wet  seasons.  Much  labor 
IB  saved  ill  harvesting  the  beets,  by  a  simple  contrivance  admitting  the 
application  of  horse  power.  The  roots  are  preserved  iu  pits,  aud  pro- 
tected from  the  frost  until  the  manufacturing  season  approaches. 
Baud  labor  in  cultivation  is  almost  entirely  confined  to  thinning  out  the 
beet*.  The  full  success  of  the  enterprise,  however,  can  be  secured  only 
by  the  extension  of  sugar-beet  culture  among  the  fanners,  to  whom  it 
recommends  itself  by  several  economic  advantages.  Its  beneficial  in- 
fluence upon  the  soil,  and  the  cheap  stock-feed  which  it  furnishes,  will 
doubtless  attract  the  attention  of  the  meat  producers  of  Illinois. 

The  sugar  already  produced  at  Cbatswortb  is  highly  recommended. 
The  first  yield  was  placed  in  the  Chicago  market  without  brand,  and 
was  pronounced  by  experts  to  be  equal  to  A  1  New  York  sugar,  readily 
bringing  the  juice  of  that  article.  From  the  beginning,  a  fair  article  of 
sugar  was  made  by  this  establishment,  but  iu  the  earlier  efforts  the 
expense  of  the  process  overbalanced  the  market  value  of  the  product. 
This  has  been  attributed  to  injudicious  management  of  the  enterprise  lu 
its  earlier  stages,  and  to  a  too  rigid  adherence  to  the  ideas  and  formula) 
Of  European  industry.  The  present  superintendent,  Mr.  Jonathan  l'er- 
riam,  is  a  native  American  ami  a  Western  fanner.  He  seems  to  have 
overcome,  to  a  great  extent,  the  practical  obstacles  iu  the  way  of  the 
economic  success  of  the  enterprise.  In  a  letter  to  this  Department, 
dated  January  L',  1571,  ho  states  :  '-The  continued  lack  of  water  pulsus 
to  the  most  serious  disadvantages  in  the  manufacture."  lie  further  com- 
plains of  the  necessity  of  depending  "  upon  foreign  laborers  who  do  not 
understand  our  language,  nor  appreciate  the  necessity  of  economizing." 
Be  hopes  by  the  extension  of  machinery  to  overcome  this  latter  diffi- 
culty, and  expresses  his  decided  opinion  that  "  beet-sugar,  upon  favor- 
able soils,  with  plenty  of  good  v. nter  for  manufacturing,  will  be  a  success, 
in  a  business  point  of  view,  if  economically  managed."  It  is  proposed 
to  remove  this  establishment  to  a  location  having  a  soil  better  adapted 
to  the  growth  of  the  sugar-beet,  and  one  with  a  more  abundant  supply 
of  water. 

Great  confidence  is  lilt  upon  the  Purine,  coast  in  the  final  success  of 
the  beet-sugar  indusirj  in  that  region.  Ten  years  ago  .Mr.  George 
Gordon,  sioee,  deceased,  exhibited  at  the  fair  of  the  Mechanics'  Institute, 
in  San  Francisco,  a  superior  article  of  beet-sugar.  Still  later,  Mr.  Claus 
Sprecuinun.  of  the  California  sugar  refinery,  imported  beet  seeds  from 
Germany  and  France,  and  made  a  liberal  distribution  of  them  among 
the  farmers  of  California,  stipulating  for  a  specific  quantity  of  beets  iu 
return,  with  information  as  t  >  locality,  modes  of  culture,  &c.  With  these 
beets  critical  aud  scientific  experiments  were  made  by  machinery,  it 
was  found  that  alkaline  elements  in  the  soil  deteriorated  the  practical 
value  of  the  mots.  This  result  so  discouraged  Mr.  Sprccbnian  that  he 
abandoned  the  enterprise,  Mr.  Gordon  proposed  to  resuscitate  it,  but 
prior  to  commencing  operations  he  associated  with  him  Mr.  Sprei  haian 
and  a  Mr.  Wontwortli,  with  whom  lie  visited  Europe  to  observe  the  beet 
culture  aud  sugar  manufacture  uu  t  hat  continent.  They  never  renewed 
their  efforts  in  this  country. 

Id  the  spring  of  1870  Messrs.  Conesteel,  Otto  &  Co.,  who  had  been 
engaged  iu  the  beet-sugar  enterprise  at  Fond  du  Lac,  Wisconsin,  were 
induced  to  remove  to  California,  where  they  organized  the  Alvarado 
Beet-Sugar  Manufactory,  at  Alvarado,  in  Alameda  County,  nuder  the 
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auspices  of  a  company  of  capitalists,  who  had  invested  $250,000  in  the 
enterprise.  The  initial  results  of  this  movement  were  so  flattering  as 
to  give  rise  to  some  extravagant  anticipations.  One  enthusiastic  jour- 
nalist predicted  that  in  five  years  California  would  be  a  sugar-exporting 
State.  The  Alvarado  company  now  occupy  a  three-story  building,  150 
feet  long  by  50  feet  wide,  with  a  boiler-house  59  feet  by  50,  and  a  bone- 
coal  house  75  feet  by  40.  The  machinery  is  sufficient  to  work  up  fifty 
tons  of  beets  per  day.  The  motive  power  is  furnished  by  four  tubular 
steam-boilers,  each  10  feet  long  and  54  inches  iu  diameter.  These  drive 
the  three  steam-engines,  of  which  two  are  14  by  30,  (first-class  finish,) 
and  one  10  by  12.  The  apparatus  embraces  vacuum  pans,  saturation 
pans,  air-pumps,  filters,  filter-pumps,  beet- grater,  beet- washing  machine, 
beet-breaking  machine,  tanks  for  elevating  sirup  and  sugar  from  one 
floor  to  another,  and  a  number  of  sheet-iron  tanks  for  various  purposes. 
An  abundant  supply  of  shafting,  pulleys,  pipes,  pumps,  and  other 
fittings  incidental  to  a  complete  sugar  manufactory  and  refinery  have 
been  provided,  enabling  the  company  to  transform  the  beets  into  fine 
granulated  sugar  within  twenty-four  hours  after  their  reception. 

Through  delay  in  receiving  that  portion  of  the  machinery  which  had 
been  ordered  from  Germany,  the  manufactory  did  not  commence  opera- 
tions until  Tuesday,  November  15,  1870.  On  the  following  Thursday 
many  friends  of  the  enterprise  assembled  to  witness  the  first  turnout 
of  sugar.  Anxiety  and  unbelief  were  the  prevailing  expression,  both 
of  voice  and  of  countenance,  as,  at  10  o'clock  a.  m.,  the  contents  of  one 
of  the  large  pans  were  emptied  into  one  of  the  sngar  centrifugals  and 
set  in  revolution.  In  less  than  three  minutes  the  white  sugar  began  to 
crystallize,  doubt  gave  way  to  enthusiasm,  and  all  present  pronounced 
the  sugar  superior  to  cane  sugar.  Some  allowance,  however,  must  bo 
made  for  the  excitement  of  the  occasion. 

In  this  establishment  the  beets  are  first  thoroughly  washed  in  a  cyl- 
inder composed  of  slats,  one  end  of  which  is  depressed  iu  a  tank  of 
water.  By  revolution  upon  its  axis,  the  beets,  robbing  constantly  upon 
each  other  iu  the  water,  are  thoroughly  cleaused  by  the  time  they  reach 
the  lower  end.  They  are  then  elevated  to  the  grater,  a  formidable  piece 
of  machinery  upon  the  third  floor,  furnished  with  a  rasp  which  revolves 
1,500  times  per  minute.  Against  this  rasp  the  bright,  clean  roots  arc 
pressed,  and  in  a  very  short  time  are  reduced  to  a  fine  watery  palp, 
which  is  then  drawn  off  into  the  centrifugals  below.  Of  these  there  are 
ten,  each  revolving  1,200  times  per  minute,  and  thoroughly  separating, 
by  their  rapid  movement,  the  juice  from  the  palp.  The  former  passes 
through  large  troughs  into  defecating  pans;  the  latter  is  removed  through 
a  spout  into  the  dried-pulp  room  below.  In  the  defecating  pans  the 
impurities  of  the  juice  are  absorbed  by  a  preparation  of  lime;  thence  it 
runs  into  two  close  upright  boilers,  called  by  the  French  montejus.  These 
are  located  on  the  lower  floor,  and  by  steam  pressure  elevate  the  juice 
to  large  filter-presses  iu  tbe  second  story.  It  tben  passes  into  the  satu- 
rating pans,  where  the  liine;  previously  absorbed  in  the  clarifying  pro- 
cess, is  eliminated  by  an  infusion  of  carbonic  acid  gas.  It  is  then 
filtered  through  animal  charcoal,  whence  it  passes  into  two  evaporating 
pans,  and  is  subjected  to  a  boiling  heat  till  it  reaches  the  proper  con- 
sistency. It  is  then  drawn  off  into  iron  tanks  to  cool  and  crystallize ; 
after  which  it  is  placed  in  an  open  upright  cylinder,  in  which  an  iron 
axle  with  projecting  arms  slowly  revolves,  mingling  the  entire  mass 
into  a  sort  of  heavy  molasses.  The  Birup  is  tben  expelled  by  a  rapid 
revolution  in  four  sugar  centrifugals,  the  residuum  being  "  first-class " 
sugar,  ready  for  market.    The  ejected  sirup  is  again  placed  in  the  cen- 


BEET-SUGAR  INDUSTRY.  213 

trifngal  and  "  second-class  "  sugar  ia  produced.  Tho  process  is  repeated 
for  the  third  and  sometimes  lor  the  fourth  time. 

The  heavy-lifting  operations  of  this  establishment  aro  all  done  by 
steam  raised  from  the  screenings  of  the  Monte  Diable  coal  mines,  about 
nine  tons  of  which  arc  consumed  daily.  Too  working  foice  embraces 
about  thirty  white  men,  and  as  many  Chinese.  The  greatest  economy 
uf  material  is  strictly  observed  in  all  parts  of  the  process.  The  scum 
of  the  defecating  pans  is  removed,  and  subjected  to  a  separate  Tillering 
process,  when  its  residuum  is  allowed  to  miuglo  with  the  defecated 
juice.     The  machinery,  so  far,  has  worked  remarkably  well. 

The  success  of  this  enterprise  being  greatly  dependent  upon  an  abun- 
dant supply  of  raw  material,  the  company  have  engaged  extensively  in 
the  culture  of  the  beet*  About  eight  hundred  acres  of  their  land  will  be, 
planted  in  beets  during  the  season  of  1871,  for  which  a  full  supply  of 
seed  has  been  imported  from  Germany.  This  arrangement  is  pro- 
visional, and  will  be  superseded  when  a  sufficient  number  of  farmers 
con  be  found  competent  and  willing  to  engage  in  the  culture.  Allow- 
ing an  average  of  twenty  tons  of  beets  per  acre,  and  an  average  yield 
of  8  per  cent,  of  sugar,  the  company  will  have  a  sufficient  supply  of  raw 
materia]  to  enable  them  to  operate  at  least  three  hundred  days  in  tho 
year,  and  nearly  two  and  a  half  millions  of  pounds  of  sugarto  pro- 
duce. 

This  anion  of  diverse  processes  of  production,  embracing  both  raw 
material  and  finished  product,  is  not  in  accordance  with  that  principle 
of  division  of  labor  which  has  enabled  modern  industry  to  achieve  its 
splendid  results.  It  is  to  be  hoped  that  the  agricultural  part  of  the 
enterprise  will  soon  be  assumed  by  agricultural  men.  Tho  Mitchell 
unrseiy,  near  San  Jose,  has  produced  fifty  tons  of  good  beets  per  acre. 
The  present  price  of  roots  at  the  Alvarado  factory  is  S3  50  per  ton.  A 
product  of  twenty  tons  will  realize  $70  per  acre. 

The  Alvarado  Company  has  hitherto  confined  its  attention  exclusively 
to  the  German  beet.  Experiments  will  bo  made  with  other  seeds  to  dis- 
cover the  variety  best  adapted  to  the  soil. 

An  establishment  has  been  in  operation  at  Sacramento,  and  during 
the  past  year  a  considerable  quantity  of  sugar  has  been  produced,  but 
expenses  have  not  been  realized,  and  an  assessment  of  812  per  share  lias 
been  made  upon  the  stockholders.  This  company  has  been  payin™  85 
per  ton  for  beets;  $1  00  more  than  was  paid  by  the  Alvarado  Company. 
The  difficulties  that  embarrass  the  enterprise  seem  to  bo  hi  the  beet  cul- 
ture of  the  neighborhood,  and  in  tho  low  percentage  of  sugar  secured. 
The  experience  of  the  proprietors  leads  them  to  conclusions  very  different 
from  those  of  European  beet-growers.  Tho  latter  obtain  the  maximum 
of  saccharine  matter  in  tho  latest  growth  prior  to  autumnal  frosts.  The 
beets  grown  here  lost  half  their  sugar  during  the  last  six  weeks  of  their 
growth.  Perhaps  in  tho  adjustment  of  this  difficulty  tho  beet  culture 
here  may  find  its  final  opening  to  success, 

Under  date  of  December  2'J,  1S70;  Tyler  Beach,  secretary  of  tho  Santa 
Clara  Valley  Agricultural  Society,  informs  this  Department  that,  under 
the  auspices  of  that  society,  a  beet-sugar  company  has  been  formed, 
with  a  capital  of  $UOO,000  for  the  manufacture  of  beet  sugar  at  San  .lose, 
California.  He  solicits  from  this  Department  a  variety  of  beet  seeds,  in 
order  to  test  by  actual  experiment  the  adaptability  of  each  to  the  soil 
and  climate  of  that  locality.  In  answer  to  this  request  four  varieties  of 
seeds  were  sent.  This  enterprise  is  prosecuted  by  intelligent  and  care- 
ful business  men,  who,  with  the  experience  of  tho  Alvaiudo  Company 
before  .them,  entertain  strong  hopes  of  .success. 
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Sugar-beet  culture  has  been  commenced  in  Colorado  with  very  prom- 
ising initial  results.  Reports  of  enormons  yields  are  received,  two 
cultivators  having  secured  over  seventy  tons  per  acre.  Farmers  were 
sanguine  as  to  their  ability  to  raise  an  average  of  fifty  tons.  Their 
quality  is  now  being  tested  at  Cbatsworth,  Illinois.  Efforts  are  being 
made  to  establish  a  manufactory  in  Colorado. 

The  value  of  success  in  industry  may  be  partly  estimated  from  our  enor- 
mons importation  of  foreign  sugar.  During  the  fiscal  year  ending  June 
30,  1870,  we  imported  1,160,460,114  pounds  of  brown  sugar,  151,520 
pounds  of  refined  sugar,  36,161,935  pounds  of  melado  and  sirup  of  sugar- 
cane, 55,8 JO  pounds  of  candy  and  confectionery,  and  56,373,537  gallows  of 
molasses.  The  total  declared  value  of  these  imports  was  (60,827,884. 
Our  domestic  sugar-cane,  beet,  maple,  aud  sorghum  did  not  amount  to 
one-eighth  of  this  aggregate.  Europe,  from  the  expansion  of  her  beet- 
sugar  production,  now  supplies  one-half  of  her  home  demand,  and  the 
industry  is  extending  into  England  upon  a  scale  which  promises  to 
rival  that  of  the  continent.  We  see  no  reason  to  doubt  that  we,  with 
oar  abundant  natural  resources,  may  be  able  to  do  fully  as  well  as 
Europe.  Estimates  by  French  statisticians  prior  to  the  insurrection  in 
Cuba  place  the  world's  aggregate  sugar  production  at  2,300,000  tons, 
one-third  of  the  whole  amount  being  assigned  to  Cuba.  The  industry 
of  the  cane-producing  countries  of  the  world,  from  which  the  great 
mass  of  our  import  is  derived,  is  mostly  in  a  rudimentary  or  in  a 
disorganized  condition.  Slave  labor  still  exists  in  Brazil  and  the  Spanish 
West  Indies,  while  the  emancipated  labor  of  other  regions  as  yet  works 
at  a  disadvantage,  not  having  been  systematized  or  adapted  to  the  con- 
ditions of  a  progressive  civilization.  The  reorganization  of  this  free 
labor  has  been  in  progress  for  many  years,  yet  it  is  not  so  far  advanced 
as  in  our  Southern  States  after  an  interval  of  only  five  years  of  peace; 
nor  does  it  present  any  prospect  of  a  more  rapid  reconstruction  in  the 
future.  Hence,  though  enjoying  the  exuberant  natural  resources  of  a 
tropical  soil  and  climate,  these  foreign  sugar  industries  will  work  at  an 
essential  disadvantage  with  oar  own.  The  insurrection  in  Cuba  has 
desolated  the  finest  portions  of  the  island,  and  the  financial  condition  of 
the  sugar  interests  is  critical.  Of  1,800  plantations  it  is  repotted  that 
scarcely  1  per  cent,  is  free  from  mortgages,  aud  that  operations  are  pros- 
ecuted at  such  a  disadvantage  as  to  return  not  over  4  per  cent,  on  the 
capital,  while,  money  loans  cost  9  per  cent.  Into  this  breach,  then,  the 
beet-sugar  industry  of  the  United  States  should  at  once  be  thrown,  and 
the  best  use  be  made  of  its  excellent  opportunity. 

The  value  of  the  beet-sugar  manufacture,  as  an  aid  to  stock  fattening 
and  to  intensive  culture,  has  frequently  been  mentioned.  Both  leaves 
and  pulp  furnish  valuable  food  for  stock.  Dr.  Voelcker,  in  the  Journal 
of  the  Royal  Agricultural  Society  of  England,  gives  the  following 
analysis  of  beet-root  pulp,  from  Mr.  Duncan's  experimental  crop*  at 
Lavenham: 

Water TO.11 

Flesh-forming  nubBt»now,  {containing  nilmsen). 2^26 

Bngar 339 

Mucilage 1J3 

Digestible  vegetable  fiber 15.13 

Wood  fiber 638 

Ash 1.87 

100.00 
The  best  root  contains  15}  per  neat,  of  solid  matter,  while,  from  the 
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above  analysis,  it  appears  that  tlie  pulp  yields  nearly  30  per  cent.  This 
is  accounted  for  by  the  fact  that  in  the  process  of  manufacture  the  resid- 
uary product  has  lost  a  large  proportion  of  its  water.  The  pulp  obtained. 
from  20  tons  of  beets  would  amount  to  about  72  cwt-  yielding  about 
21.6  cwt.  of  solid  matter.  According  to  the  same  authority  mangel-wurzel 
contains  but  11  per  cent,  of  solid  matter,  and  a  crop  of  20  tons  would 
yield  but  44  cwt.  Hence  the  pulp  alone  of  an  acre  of  sugar  beets  would 
be  nearly  equivalent  in  solid  material  to  a  half  crop  or  10  tons  of  man- 
gel-wurzel. Dr.  Voelcker  estimates  that  in  availibility  for  stock  feeding 
a  ton  of  pulp  equals  14  tons  of  sugar  beets,  or  2  tons  of  common  beets. 
Another  English  agricultural  writer  estimates  the  value  of  20  tons  of 
sugar  beet,  as  stock  feed,  as  equal  to  that  of  30  tons  of  mangolds.  The 
agricultural  branch  of  the  sugar  industry  has  many  elements  of  pros- 
pective profit.  The  skill  of  our  manufacturers  will  keep  pace  with  our 
agricultural  production  in  simplifying,  cuea]K-ning,  and  extending  the 
processes  of  extraction.  From  all  present  indications  no  reason  appears 
why  our  beet-sugar  production  should  not  at  least  equal  that  of  Europe, 
if  not  greatly  surpass,  it 

THE  BEET-SUGAR  PEOGRESS  IN  ECTIOPE. 

Professor  Church,  oft.be  Itoyal  Agricultural  College  of  England,  at  a 
late  session  of  the  Cirencester  Chamber  of  Agriculture,  presented  some 
statistics  of  the  beet-sugar  interest  in  Europe.  The  entire  yield  of  the 
continent  in  1809  was  over  611,000  tons  from  1,800  sugar  manufactories. 
The  sugar  beet  is  cultivated  from  the  Atlantic  to  the  Caspian,  and 
nearly  as  far  north  as  the  Arctic  Circle.  One  variety  sprouts  at  4-1°  P., 
and  will  bear,  without  injury,  a  brief  exposure  to  the  temperature  of  32°. 
The  average  yield  per  acre  varies  in  different  countries.  In  Austria  it  is 
ten  tons;  in  France,  twelve;  and  in  Prussia,  fourteen.  In  some  Depart- 
ments of  France,  however,  the  average  is  very  much  greater.  An 
agriculturist  in  the  Department  of  the  Seine  reports  an  average- of  thirty* 
eight  tons  on  his  own  farm  and  upon  several  neighboring  farms.  A 
German  agriculturist,  tinder  an  improved  mode  of  culture,  claims  an 
equal  average.  Experiments  in  Ireland  indicate  average  crops  of  sixteen 
t»  forty  tons  per  acre,  with  a  percentage  of  saccharine  matter  as  high 
as  bixu-eu.  It  is  probable  that  England  and  Ireland  are  capable  of 
growiug  large  crops  of  the  sugar  beet  with  a  high  percentage  of  saccha- 
rine matter.  In  France,  during  1.809,  the  cntir.-  product  of  beet-sugar 
manufacture  was  about  300.000  tons,  which,  at.  $12f>  pel  ton.  or  6$  cents 
per  pound,  amounted  to  $37,500,000.  To  this  add  about  $2,500,000  for 
molasses  or  rough  treacle,  available  for  spirit  distillation,  and  th© 
saccharine  product  of  the  conntry  amounts  to  $10,000,000  per  annum. 
The  number  of  manufactories  had  increased  from  twenty-nine  in  1827 
to  three  hundred  and  thirty-six  in  1800,  and  to  six  hundred  in  1809, 
besides  five  hundred  spirit  distilleries. 

Another  gentleman  stated  that  in  the  neighborhood  of  Douay,  a  great 
sugar  market  of  France,  a  ton  of  beets  would  yield  twentj  gallons  of 
spirit,  and  the  pulp  would  pay  for  the  manufacture  and  Hie  interest  on 
the  capital.  Some  land  yielded  thirty  tons  per  acre,  and  the  beet  had 
been  grown  for  fifteen  years  in  succession.  The  Silesinn  white  beet  was 
preferred  to  the  red  beet,  yielding  a  greater  percentage  of  augur.  A 
*  sugar  mnmifactoiy  and  distillery,  worth  about  £211,000,  would  work  up 
10,000  tons  of  beets  \kt  annum.  Under  one  system,  however,  a  dial  tilery 
might  be  erected  at  a  cost  not  exceeding  £1,600.  In  England  tbis 
industry  produces  twenty  tons  of  beets  per  acre,  and  four  hundred  gal- 
lons of  spirits,  which  at  10s.  per  gallon  would  secure  a  revenue  of  JS200. 
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or  $1,000,  per  acre  to  tlio  government.  The  presence  of  a  sugar  manu- 
factory or  distillery  always  made  money  plenty  in  the  neighborhood, 
though  the  French  agriculturists  are  generally  a  poor  class. 

In  regard  to  the  development  of  this  industry  in  England,  Professor 
Church  states  his  belief  that  all  former  failures  in  raising  the  beet  were 
the  result'of  mistakes  in  the  process  of  culture,  and  were  In  nowise  due 
to  any  lack  of  adaptation  either  of  climate  or  soil.  The  culture  will 
ultimately  he  as  successful  as  on  the  continent.  English  farmers  will 
yet  grow  from  twenty  to  thirty  tons  per  acre,  getting  16a.  per  ton,  and 
receiving  back  pulp  for  stock-feeding  at  13s.  per  ton.  The  crude  liquor, 
embracing  four-fifths  of  the  potash  abstracted  from  the  soil,  will  prob- 
ably be  given  to  the  farmer  for  a  fertilizer,  on  condition  of  merely  carting 
it  away. 

The  Professor  contends  that  thorough  culture  is  essential  to  success. 
It  would  be  necessary  to  experiment  fully  and  accurately  to  determine 
which  variety  of  tho  beet  is  best  suited  to  the  soil  and  climate.  The 
soil  must  be  finely  pulverized  and  free  from  stones.  The  tendency  to 
too  great  a  production  of  leaf  should  bo  restrained,  as  this  diminishes 
the  percentage  of  sugar.  A  good  root  will  sink  in  water.  The  grow- 
ing roots  should  be  so  earthed  up  that  their  color  will  not  be  distin- 
guishable, for  the  reason  that  when  raised  above  the  soil  there  is  great 
resistance  to  the  formation  of  the  tap  root ;  the  plant  will  not  develop 
itself  regularly,  and  the  result  is  a  root  forked  and  contracted  and  poor 
in  sugar.  The  top  layer  of  an  exposed  toot  will  yield  only  5  per  cent, 
of  sugar,  the  next  layer  6  J,  and  so  on  to  16  or  18  per  cent,  in  a  beet  yield- 
ing but  10  percent. 

He  holds  that  a  mixed  soil,  not  too  easily  dried,  is  best  for  the  beet. 
The  alkaline  matter  should  not  be  in  large  proportion  for  sugar,  bat  for 
spirit  manufacture  this  circumstance  is  not  bo  important.  Deep  plow- 
ing is  a  requisite  to  success,  and  even  double  plowing  is  desirable- 
Seed  should  be  sown  by  the  middle  of  April.  A  fair  average  yield 
would  be  twenty  tons  of  beets  and  fifteen  tons  of  leaves.  He  stated  that 
theso  twenty  tons  of  beets  would  remove  from  an  acre  of  land  one  hun- 
dred  and  eighty  pounds  of  potash,  fifty  pounds  of  phosphoric  acid, 
thirty-two  pounds  of  magnesia,  eighteen  pounds  of  sulphuric  acid,  and 
sixty -seven  pounds  of  nitrogen.  Thirty -five  bushels  of  wheat,  weighing 
sixty-two  pounds  each,  would  take  from  an  acre  of  land  only  twelve 
pounds  of  potash  and  eighteen  pounds  of  phosphoric  acid,  or  but  thirty 
pounds  of  solid  earthy  matter;  and  that,  while  twenty  tons  of  beets  take 
away  three  hundred  and  forty-seven  pounds  of  solid  matter  and  nitro- 
gen, their  leaves  extract  nearly  five  hundred  pounds  more.  Of  these, 
potash  and  phosphoric  acid  are  the  most  valuable  ingredients  of  the  soil, 
and  their  waste  should  be  supplied  by  manuring  with  the  refuse  matter 
of  the  sugar  manufacture.  The  waste  liquor  of  distillation  alone  con- 
tains three-fourths  of  the  abstracted  potash.  The  manure  of  animals  ■ 
fed  upon  tho  pulp  and  the  leaves  would  nearly  embody  the  remaining 
fourth. 

Of  beets  sown  ou  the  grounds  of  the  agricultural  college,  the  manure 
having  bceu  applied  for  four  years,  the  following  percentages  of  sugar 
were  found  in  harvestings  at  different  periods,  viz :  August. 10, 8.70  per 
tasit.;  August  21, 9.20;  September  7,  9.77;  September  21, 10.48;  Octo- 
ber 5, 12.  It  was  said  that  another  fortnight's  growth  would  have  raised 
the  percentage  to  13  or  14.  The  formation  of  sugar  may  be  tested  by 
the  growth  of.  the  leaves,  undue  vigor  in  the  latter  meaning  loss  in  the 
former.  An  easy  test  is  to  take  up  a  few  roots  and  rasp  them  with  a 
bread  grater,  and  find  the  specific  gravity  of  the  juice.    If  the  bulb 
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marked  7  floats  in  it,  it  is  good;  if  not,  it  is  poor.  A  good  root  gener- 
ally turns  to  a  pink  color  when  cut  with  a  knife  and  exposed  to  the 
air;  a  poor  root  blackens.  The  pulp  is  an  excellent  fodder  for  dniry 
cows,  if  mixed  with  other  food.  A  ton  of  pulp  is  equal  to  one  and  a  half 
tons  of  beets.  It  is  important  to  the  success  of  the  culture  thaj  the  chemi- 
cal constituents  drawn  from  the  soil  be  returned  in  the  form  of  manure. 

Mr.  Cainl,  in  the  London  Times,  gives  an  account  of  the  successful 
experiment  in  beet  sugar  manufacture  by  Mr.  Duncan,  at  Lavenham. 
The  year  1870  was  the  third  year  of  the  Lavenham  factory  and  of  the 
successful  growth  of  the  sugar-beet  in  England  on  any  considerable 
scale.  It  is  now  converting  four  hundred  tons  of  roots  per  week  into 
crystallized  sugar.  The  chemical  analyses  of  the  roots  in  the  previous 
years  were  satisfactory,  but  the  chemical  and  mechanical  processes  for 
extracting  the  sugar  were  defective.  Perseverance  and  intelligence 
have  Anally  triumphed  over  difficulties,  and  the  sugar  industry  is  now 
successfully  inaugurated  in  England.  Mr.  Duncan  is  satisfied  that  Suf- 
folk County  is  as  well  adapted  to  the  beet  culture  as  Northern  France. 
The  total  value  of  the  simp  produced  in  1869  was  £900.  Expendi- 
tures of  all  kinds,  including  excise  duties,  amounted  to  £060,  leaving  a 
profit  of  £300,  besides  the  pulp  and  the  refuse  products  of  manufacture. 
In  1870  the  roots  improved  in  their  percentage  of  sugar;  but,  on  the 
other  hand,  sugar  is  very  cheap.  The  return  of  the  pulp  and  refuse 
products  to  the  soil  prevents  its  impoverishment.  The  establishment 
gives  employment  to  the  entire  surplus  labor  of  the  parish,  at  good 
wages,  during  the  slack  season.  Capital  is  profitably  employed,  trade 
is  stimulated,  and  the  supply  of  sugar  augmented. 

Mx.  Campbell,  of  Buscot  Park,  Berkshire,  is  conducting  a  similar  ex- 
perimental beet  culture,  to  be  devoted  to  the  manufacture  of  sugar,  or 
to  the  distillation  of  spirit,  as  may  be  most  profitable.  His  crop  has 
realized  all  his  expectations,  showing  that  Berkshire,  as  well  as  Suffolk 
County,  is  well  adapted  to  the  beet  culture.  The  sugar-beet,  even  used 
solely  as  stock  feed,  is  superior  to  the  mangold,  a  ton  of  the  former 
being  equal  to  a  ton  and  a  half  of  the  latter,  according  to  Dr.  Voelcker's 
analysis. 

Independent,  then,  of  the  sugar  and  spirit  manufacture,  the  sugar- 
beet  promises  an  extensive  introduction  into  English  agriculture.  There 
are  now  about  200,000  acres  of  mangolds  grown  in  the  counties  between 
the  Marsh  and  the  English  Channel.  One-fourth  of  this  area  devoted 
to  sugar-beet  will  secure  00,000  tons  of  sugar  per  annum,  about  one- 
tenth,  of  the  present  sugar  consumption  of  the  United  Kingdom. 


GRASSES  OF  THE  PLAINS  AND  EASTERN  SLOPE 
OF  THE  ROCKY  MOUNTAINS. 

The  region  of  country  lying  west  of  the  Missouri  River,  between  the 
parallels  of  35°  and  45°  north  latitude,  and  known  as  the  high  plain  re- 
gion of  the  United  States,  extends  to  and  embraces  the  eastern  water 
Bhed  of  the  Kocky  Mountains  between  those  parallels,  including  the 
States  and  Territories  of  Nebraska,  Kausas,  Colorado,  New  Mexico,  and 
the  Indian  Territory,  In  consequence  of  the  rapid  settlement  of  this 
extensive  tract,  occasioned  by  the  facilities  which  the  several  new  rail- 
road lines  afford  the  emigrant  for  reaching  this  heretofore  almost  iuac- 
"  "e  domain  with  supplies  and  implements  of  husbandry,  it  has  be- 
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come  important  to  the  settler  that  a  scientific  account  of  that  portion 
of  the  indigenous  flora  of  the  region  which  is  to  furnish  the  food  for  hia 
domestic  animals,  for  a  few  years  at  least,  should  be  given.  It  is  pro- 
posed to  exhibit  the  general  character  of  its  gramineous  flora  as  now  ex- 
isting, and  to  suggest  varieties  most  likely  to  prove  profitable  in  culti- 
vation. 

The  following  is  a  catalogue  of  the  species  embraced  in  the  territory 
under  consideration,  with  the  range  to  the  eastward  of  those  which  ex- 
tend across  the  Missouri  River : 

Lternia  Firginica,  Willd.    Not  a  prairie  species.    East  to  thfi  Atlantic. 

Leerna  orymidt*,  Swartg.    A  wet  ground  or  bog  plant, ;  worthless.    East  to  the  At- 

Leertia  lenticularis,  Michx.    Low  rich  soils ;  worthless.    Southeastward  to  Virginia. 

Ktania  aqaatica,  Lin.    The  wild  rice  of  the  northwest.    Northeastward. 

Aloptrurux  praletaw,  Lin.    Variety  from  Europe.     In  pastures  eastward. 

Atopecnrw  gtmiciiJaius,  Michx.     Pond* — wet  and  dry  place*.    Eastward. 

PklimM  Jlpinan,  Lin.     Mountain  stations.     High  mountains  in  New  En 

Tilfa  tupera,  Beanv.    Arid  soils.     Southeastward. 

Vufa  vagin/tftora,  Torr.    Various  loca"^'- 

Tiifa  tricholepis,  Torr.    Mountains, 

nifa  depauperata,  Torr.    Plains. 

VWfa  euiyidala,  Torr.    Plains. 

"— roboliuai       "•■ 

»,  Torr.    Mountain  valleys. 
J    9,  Gray.     Plains.     East  to  Atlantic 


robot**  lieterolepis,  Gray.    Plains.    East  to  Connecticut. 
_  -oslw  variant,  Trie     High  mountains. 
Agrastis  mpnttrtt,  All.     High  mountains. 


Cittna  arundinacca,  L.     East  to  New  England. 

Mahlmbergia  pungent,  Thurb.    Plains. 

JWu tilnibrrgia  graciilima,  Torr.    Plains. 

Muhtexbrryta  gracilis,  Trin.     Plains. 

Muklenbtrgia  Mexicans,  Trin.  Moon tains  and  streams;  on  the  plaina.  East  to  the 
Atlantic. 

iianlmbergia  sylvatica,  Torr,  &  Gray.  Mountains  and  streams  to  the  plains.  East  to 
the  Atlantic 

Erioooma  cusptilata,  Nutt.    Sandy  plains. 

Calamiayrostis  Canadensis,  Beaut.    Swamps  and  wet  lands.    Northeastward. 

Calamagrustii  lylvatiaa,  D.  C.    Mountains. 

Caiam agro* lis  striata,  Trin.    Mountains. 

CaUnnafroiHi  gigantsa,  Nntt.    Plains. 

Calai*agroatis  longifolla,  Hook.    Plains.    Northeast  to  Michigan, 

Orytojmu  miarantha,  Thurb.     Mountains. 

OryioptU  Canadensis,  Torr.     Mountains,     Northeast  to  New  England. 

Orytapti*  atperif olio,  Hichi.    Mouutains.    Northeast  to  New  England. 

Stipa  viridula,  Trin.    Mountains  and  plains. 

Stipa  tpartea,  Trin.    Plains.    East  to  Illinois  and  Michigan. 

Slipa  capillala,  Lin. 

ArisUda  purpurea,  Nui 

ArUtida  duSiotoma,  Mi _._ 

Aritliaa  gracilis  Ell.    Plains.    East  to  the  Atlantic. 

Arutida  oiigantha,  Michx.     Plains.    Southeastward. 

Arutida  parpurascens,  Poir.    Plains  aud  mountains.    Eastward  to  the  Atlantic. 

Spartina  ct/nosuroides,  Willd.    Plains— wet  lands.    East  to  the  Atlantic.  , 

aparUna  gracilis,  Trin.    Plains. 

BoattUna  oligostackya,  Torr.  Mountains  and  plains.  Most  valuable  of  the  "  grama 
grasses," 

tioutr.Uma  curlipendvia,  Gray.     Mountains  and  ] 

Boittefoua  hirevla,  Lagasca.    Plains.    East  to  II 

BoHleloaa  eriopuda,  Torr.    Mountains,  &c,  of  New  Mexico.    The  small" 
Qymnopoeon  raoemotae,  Beauv.    Indian  Territory.    Southeastward  to  the  Atlantic 
Pappopkumm  boreale,  Ledeb.    Plains.    New  Mexico. 

LeptoeMoa/asiAcuUtris,  Gray.    Plains.    East  to  Illinois.    On  the  Atlantic 
Leptuddoa  mucronata,  Eunth.    Plains.    Indian  Territory,    Eaat  to  Illinois  sand  Vir- 
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• 
on,  Ton.    New  Motion, 
Mia,  Torr.    Mountains. 
mrra,  Grnv.    Plains.    East  to  tho  Atlantic. 
i  flemomim,  Tburb.    Plains. 

ericana,  lleanv.    Timber  belts — plains.1   East  to  Ohio. 
la,  Pen.     Mountains  and  plain*.    East  to  the  Atlantic 
ylranica,  Gray.     Mountains.    East  to  the  Atlantic 
ila.  Gray.    Mortmain*.     East  to  Pennsylvania. 
Hea,  Smith.     Monutaius.    Northeastward. 
flora.  Torr.    High  mountains, 
fat,  Thorb.    Mountain  valleys. 

la,  Tnu.    Wot  soils  and  swamps.    East  to  the  Atlantic. 
•icatum,  Beanv.     Plains.     East  to  the  Atlantic, 
n.    Plains  and  mountains.     East  to  the  Atlantic, 
iu.    High  mountains.    Northeastward  to  the  Atlantic. 
L  Lin.    Monutaius. 
Jatt.    Mountains. 
..  Br.    Mountains. 

ilhrh.    Mountains.    Northeastward. 
lichx.    Mountains. 

Lin.    Mountains.    The  European  variety.    Eastward  to  the  Atlantic 
■sAii,  Schrad.    Plains.    Southeast  to  Virginia. 
lit,  Gray.    Plaioa.    East  to  Illinois. 
It-pi*,  Torr.    Plains. 

lam,  Nees.    Wet  places.    East  to  the  Atlantic. 
attaeaga.  Link.    Plains,  &c.    East  to  the  Atlantic 
■iiraem,  Gray.    Plains,  &c.     East  to  Massachusetts. 
illarit,  Nees.    Plains.    Southeastward. 

Lin.    Mountains  and  plains.    Northeastward  to  Now  England. 
ora,  Tburli.    Mountains. 
Lin.    Mountains  and  plains. 
'la,  Torr.    Mountains. 

,  Willd.    Mountains  and  plains.    Eastward  to  the  Atlantic. 
•lactga,  Torr.     Mountains,  &c    New  Mexico. 
i,  Willd.    Timber  belts.     Eastward  to  the  Atlantic 
'I,  Gray.    Mountains  and  plains.    Northeastward. 
»,  Lin.     Mountains  snd  plains.    Eastward  to  the  Atlantic, 
mdifiora,  Hook.    Mountains. 
nida,  Nutt. 
Torr. 

i,  ftlichx.    Timber  hells.    East  to  Pennsylvania, 
imanij,  Trin.    Pond*,  Sco.    East  to  the  Atlantic. 
■alalia l  Nutt.    Plain*.    East  to  Illinois, 
jtdnt,  En^olm.    Plains.    The  buffalo  grass  of  the  region. 
■om,  Torr.    Plains. 

s,  Lin.    Plains  and  mountains.    Naturalized  eastward. 
an,  Lin.    Plains  and  mountains.    Naturalized  eastward. 
ooidei,  Turcz.     Mountains  and  plains. 
Hm,  Ait.    Plains  and  mountains.     East  to  the  Atlantic, 
(urn,  Nutt.    Plains.     East  to  Ohio. 

tn*U,  Lin.    Plains  and  mountains.    East  to  the  Atlantic 
inui,  Lin.    Plains  and  mountains.     East  to  the  Atlantic 
u»,  Lin.    Mountains  and  plains.    Northeast  to  Minnesota. 
»,  Willd.    Timber  belts.    East  to  the  Atlantic 
saint,  Presl.    Mountains, 
da,  Nutt.    Monutaius. 
\dr*,  Haf.    Mountains. 

ftjW'rir.  Scbreb.    Timber  belts.    East  to  the  Atlantic. 
ceo,  N'ntt.    Mountains.    East  to  Massacbueetta. 
o(a,  Ifenuv.    Timber  belts.    East  to  the  Atlantic 
Micbx.    Mountains.     East  to  New  En{(land. 
,  Lin.    Mountains.    Northeast  want 

tali*,  KiM'tii.  &    Seluik.     Mountains.     Northeast  to  the  Atlantic 

liaavca.  Lin.     Wot  localities.     Northeastward. 

«irat,  Miehx.    Plains.     East  to  tho  Atlantic 

ucaformis.  Host.     Mountain  panda. 

lata,  N'ntt.    Plains  south. 

reel.    Plains. 

etltnam,  Lin.    Timber  belts.    East  to  the  Atlantic 

l«ra,lJn.    Various  locali tie*.    The  whole  country. 
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Panicum  crut-galli,  Lin.    VarionR  localities.    The  whole  country. 

PasUmia  dqiauperaium,  Mulil.    Plains.    East  to  the  Atlantic. 

Panicum  dit&olomuni,  Lin.    Mountains  and  plains.    East  to  the  Atlantic. 

Panicum  filiforme,  Lin.    Plains.    East  to  the  Atlantic. 

raniamlatlfoUtm,  Lin.    Timber  belts  and  mountains.    East  to  tho  Atlantic 

Panicum  obduunt,  11.  It.  K.    Plains. 

Panicum  paucijlorum,  Ell.    Mountains  and  plains.    Ease  to  the  Atlantic. 

Panicum  suuguinale,  Lin.    Naturalized.    Whole  conntry. 

Panicum  rirgatnm,  Lin.    Plains  and  mountains.    East  to  the  Atlantic. 

Panicum  xanthophvmm,  Lin.    Plains  northward.    Northeastward. 

Sclaria  glauea,  Hcauv.     Introduced.    Widely  spread  in  the  Eastern  States ;  introduced.. 

Sfttiria  cfridft,  Beanv.    Introduced.    East  to  tJie  Atlantic;  introduced. 

Cenchrus  tribtiloidc*,  Lin.  Sandy  plains.    East  to  the  Atlantic. 

Trijisacum  dactyloides,  Lin.    Plains,  moist  situations.    Southeast  ward  to  the  Atlantic. 

Andropoijon  fureatui,  Muhl.    Plains  and  mountains.    East  to  the  Atlantic. 

Andntpogoa  tcopariia,  Michx.    Plains  and  mountains.    East  to  the  Atlantic. 

A-ndiopogon  argexteus.  Ell.    Plains.    Type  on  theAtlantic  south  east  ward. 

Andropoijon  gumma,  Torr.    Plains. 

Sorghum  nutans,  Gray.     Plains  and  mountains.    East  to  the  Atlantic. 

Of  tbe  fifty-seven  genera  and  one  hundred  and  forty-three  species  in 
the  foregoing  catalogue,  ninety-one  extend  across  the  Missouri  River, 
leaving  fif'tj-two  species  belonging  to  the  plain  and  mountain  region 
proper.  A'  few  strictly  plains  grasses  cross  the  Missouri  River,  as  Lep- 
turua  paniculatus,  Elymus  Sibiricus,  Calamagrostis  longifolia,  Stipa  spartea, 
Bouteloua  hirsuta,  Triticum  caninum,  and  Triticum  repent.  The  remain- 
ing eighty-four  species  could  not  be  considered  as  belonging  more  to 
this  region  than  to  the  States  east.  The  relative  value  of  these  various 
species  as  forage  grasses  differs  very  widely,  a  few  of  them  being  en- 
tirely worthless,  and  many  of  them  almost  valueless  as  compared  with 
others.  The  largest  number  of  the  species  could  be  dispensed  with 
without  manifest  disadvantage  to  the  grazing  interests  of  the  conntry. 
The  relative  value  of  the  twelve  moBt  important  species  is  exhibited  in 
the  following  table  of  per  centum  estimates,  one  hundred  representing 
the  aggregate  value  of  the  twelve : 


Specie*. 

1. 

1 
I 

Pwowt 
40 
90 
SO 
12 
& 
0 
S 
0 
0 
0 
0 
0 

Par  oral. 

These  estimates  can  only  be  approximate,  of  course,  bnt  they  are 
believed  to  be  so  nearly  correct  that,  as  a  comparative  exhibit  of  the 
relative  value  of  the  species  now  comprising  the  great  forage  resources 
of  the  country,  their  importance  will  not  be  overlooked.  The  flesh  and 
fat  producing  qualities  of  these  several  .species  have  not  yet  been  suf- 
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ficiently  tested  to  warrant  comparative  estimates  of  their  relative  values 
in  this  respect. 

Andropogon  furcattts,  Andropogon  scoparitts,  and  Sorghum  nutans,  by 
their  abundance  in  all  the  eastern  portions  of  the  district,  are  the  lead- 
ing species,  and  at  present  comprise  at  least  three-fourths  of  the  grazing 
resources  of  that  portion  of  the  country.  Next  in  importance  follows 
Sporoboltts  heterolepis.  This  species  is  peculiarly  palatable  to  cattle,  ami 
they  are  seen  roving  over  rich  pasture  of  other  species  in  search  of  it. 
This  is  also  said  to  be  the  winter  forage  species  of  Kansas,  where  it 
abounds,  affording  the  rich  winter  pasturage  of  the  farmers  and  herders 
of  that  State.  It  nourishes  chiefly  on  the  nioister  portions  of  the  plains, 
and  many  local  areas  are  almost  exclusively  occupied  by  it. 

In  the  following  description  of  species,  descriptive  terms  only  that 
may  be  readily  understood  by  all  will  be  used,  and  from  which  it  is  be- 
lieved the  identification  will  not  be  difficult  to  those  who  do  not  under- 
stand botanical  terms: 

Andropogon  furcatus,  Muhl. — This  species,  the  most  abundant  over 
large  areas,  is  distinguished  only  by  its  spikes  of  flowers  and  fruit  from 
its  near  relatives,  Andropogon  scoparius  and  Sorghum  nutans,  with  which 
it  often  grows.  It  grows  nearly  twice  as  tall  as  A.  scoparius,  with  spikes 
of  flowers  longer,  and  rigid,  aud  two  to  five  together,  terminal,  and  on 
short  branches  from  the  axils  of  the  upper  leaves.  The  spikes  are  purplish 
generally,  but  often  entirely  destitute  of  color.  It  does  not  fruit  every 
year  nor  in  all  situations.  A  very  favorable  season  of  moisture  is  re- 
quired to  cause  it  to  fruit  abundantly.  It  is  one  of  the  principal  hay 
grasses  of  the  country,  and  is  abundantly  cut  and  cured  for  winter  use. 

Andropogon  scoparius,  Michx. — A  much  smaller  plant  than  the  fore- 
going, and  much  less  abundant,  yet  apparently  quite  as  valuable  as  feed 
for  stock.  It  is  known  by  its  numerous  slender  branches  from  the  axils 
of  all  its  upper  leaves,  having  its  spikes  of'  flowers  single  aud  scattered 
along  the  branches,  very  slender  and  thinly  silky,  hairy,  aud  often  pur- 
plish as  the  preceding  species,  and  frequently  growing  with  it,  and  diffi- 
cult to  distinguish  from  it  when  not  in  fruit.  This  is  also  one  of  the  hay 
grasses,  and  is  esteemed  of  equal  value  with  the  foregoiug  for  winter 
teed.  It  is  singular  that  these  two  most  valuable  western  grasses  should 
have  been  considered  "remarkably  worthless  grasses"  by  the  learned 
Dr.  Darlington,  less  than  twenty  years  ago. 

Sorghum  nutans,  Gray. — This  noble  prairie  grass  is  at  once  known  when 
in  flower  by  its  single  terminal  panicle  of  sorghum-like  spikclets,  droop- 
ing in  mature  fruit,  shining,  with  brownish  or  russet  hairs.  This  plant 
has  often  a  peculiar  glaucous  hue,  forming  a  striking  contrast  when 
growing  with  the  form  destitute  of  the  glaucous  bloom.  In  many  lo- 
calities it  is  scarcely  less  abundant  than  Andropogon  furcatus,  and  con- 
stitutes a  large  portion  of  the  prairie  hay.  Like  the  two  previously 
described,  it  fruits  only  in  favorable  seasons,  aud  the  growth  of  foliage 
is  also  much  diminished  by  dry  summers.  The  hay  from  these  three 
species  is  considered  best  when  cut  just  before  killing  frosts,  in  early 
autumn. 

Sporobolus  heterolepis.  Gray. — This  species  may  bo  identified  from  its 
long,  slender  leaves,  growing  abundautly  from  the  base  of  the  plant, 
gracefully  curling,  and  frequently  resting  their  tips  on  the  ground ;  from 
its  tendency  to  grow  branches  or  stools,  and,  when  in  fruit,  from  its  small 
panicle  of  sharp-pointed  spikelets  aud  its  round  seeds.  These,  when 
braised,  emit  a  strong,  heavy  odor,  which  has  been  compared  to  that  of 
Sragrostis  megastachya  when  crushed  in  the  hands;  hut  to  most  olfacto- 
ries it  is  much  less  offensive,  and  to  some  not  at  all  disagreeable.    It 
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attains  to  (ho  average  height  of  about  two  and  one-half  feet  in  fruit,  bat 
in  dry  seasons  large  tracts  almost  exclusively  composed  of  this  species 
are  without  a  single  trailing  plant.  It  is  sometimes  cut  for  hay,  in  the 
absence  of  the  more  productive  species,  and  makes  on  article  of  first 
quality. 

Bitchlos  Jactyloides,  Engelraann. — This  is  the  noted  buffalo  grass  of  the 
region,  and  may  be  recognized  at  once,  and  be  distinguished  from  all 
other  species,  by  its  low,  dense,  tufted  growth ;  also  by  its  stolons,  from 
which  it  spreads  rapidly.  It  never  attains  to  the  height  of  over  two  or 
three  inches,  except  with  its  male  flower  stalks,  which  sometimes  reach 
two  or  three  inches  above  the  leaf  growth.  These  have  at  their  summit 
a  few  flat  spikes  of  male  flowers  only.  The  female  flowers  are  clustered 
down  close  to  the  earth,  and  nearly  covered  with  the  tufted  leaves.  Male 
and  female  flowers  are  borne  by  the  same  plants,  not  by  different  plants, 
as  was  at  one  time  believed.  It  grows  most  abundantly  in  the  central 
region  of  the  plains,  and  affords  nutritions  but  rather  scanty  grazing 
for  domestic  animals;  yet  its  value  as  a  winter  forage  plant  is  not  to  be 
overlooked,  as  its  stolons  remain  green  during  the  winter  months,  and, 
combined  with  the  dead  leaves,  afford  to  closely-grazing  animals  a  rea- 
sonably good  living.  In  Southern  Kansas  the  plant  reaches  its  eastern 
limits,  about  one  hundred  miles  west  of  Fort  Scott.  There  it  first  ap- 
pears in  small  distinctly  outlined  imtches  a  few  feet  in  diameter,  and  in 
narrow  strips  or  lines  at  the  base  of  low  elevations  on  the  large  prairies. 
We  were  puzzled  to  understand  how  this  humble  grass  was  holding  its 
place  here  in  the  midst  of  strong,  tall,  growing  competitors,  Andropogon 
and  Sorghum  surrounding  it  closely,  but  not  venturing  on  an  inch  of  its 
territory;  but  we  soon  succeeded  in  discovering  that  the  phenomenon 
resulted  from  local  soil  conditions.  At  the  depth  of  half  an  inch  below 
the  surface  of  these  areas,  the  soil,  for  an  inch  or  more  downward,  is 
closely  compacted  and  hardened,  so  as  to  prevent  the  roots  of  plants 
from  penetrating  through  it.  These  areas,  being  thus  unfitted  for  the 
growth  of  deep-rooting  plants,  bad  become  open  tor  settlement  by  this 
humble  species,  which  requires  only  a  shallow  soil  to  sustain  it.  This 
hardened  condition  of  soil  at  the  base  of  these  low  elevations  is  evi- 
dently from  the  agency  of  alkali,  or  some  related  mineral  substance  fil- 
tering through  the  soil  and  cropping  out  at  these  places.  Not  having 
tested  the  conditions  under  which  the  plant  exists  in  the  heart  of  the 
plains,  the  center  of  its  home,  we  are  unable  to  say  whether  similar 
phenomena  attend  it  there;  but  that  an  alkaline  saturated  or  tinctured 
soil  is  essential  to  its  growth  has  been  disproved  by  tho  cultivation  of 
the  plant  east  of  the  Mississippi,  where  it  flourishes  finely,  but  is  unable 
to  compete  with  its  intruding  neighbors,  and  is  soon  overrun  aud  de- 
stroyed. As  an  instance  showing  its  tenacity  of  life,  wo  record  the  fact 
of  its  having  withstood  the  treading  of  the  animals  in  a  farmer's  feed-lot 
where  every  other  green  thing  had  been  destroyed.  Whether  it  can  be 
turned  to  any  profitable  account  in  the  agriculture  of  the  country  re- 
mains for  future  experiment  to  determine. 

Monroa  squamosa,  Torr. — This  comparatively  worthless  species  some- 
what resembles  the  buffalo  grass  in  habit  and  mode  of  growth,  and 
might  be  taken  for  it  by  those  unacquainted  with  the  latter  species,  the 
fascicled  and  tufted  leaves  of  its  prostrate  branches  resembling  the 
stolons  of  Buchloe.  The  plant  is  an  annual,  with  rigid  and  rather  large 
foliage,  and  bears  its  fruit  almost  entirely  concealed  in  the  sheaths  of 
its  numerous  leaves.  It  is  rather  common  in  the  mountain  district  and 
on  the  Upper  Missouri,  bat  does  not  abound  on  the  richer  soils  east- 
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Jioutclova  oligoxtachya,  Torr. — This  is  one  of  the  principal  "  grama 
grasses"  of  the  plains  and  mountains,  hut  this  common  name  by  no 
means  applies  to  this  species  or  to  the  several  species  of  the  genus 
exclusively,  but  is  given  by  the  mountain  men  to  several  other  species 
of  different  genera.  It  is  a  most  valuable  species  for  grazing  purposes, 
but  grows  too  thinly  and  too  short  to  be  cut  for  hay.  It  abounds  chiefly 
in  tii e  mountain  regions ■  and  the  adjacent  plain  districts,  and  may  be 
readily  distinguished  from  species  of  other  genera  by  its  peculiar  spike- 
lets  of  flowers  all  arranged  on  one  side  of  the  racing  and  pointing  in 
one  direction.  It  supports  on  its  stalks  from  one  to  three  or  four  and 
sometimes  five  of  these  spikes,  which  are  purplish  or  of  an  indigo-blue 
tinge.  Its  general  height  is  about  twelve  inches,  but  in  sterile  locations 
much  less.  The  leaves  and  stems  are  smooth,  having  no  hairs.  It  is 
perennial.  Much  of  the  beef  of  the  Southwest  is  claimed  to  be  the 
product  of  this  grass. 

Boutelatta  kirsuta,  Lagascn. — This  much  less  valuable  species  so  much 
resembles  the  foregoing  that  some  care  and  close  observation  are  neces- 
sary to  discriminate  between  them.  The  spikes  of  flowers  are  shorter 
and  more  curved  when  mature,  and  present  a  bristly  appearance  from 
the  numerous  rigid  hairs  that  grow  from  the  conspicuous  dark  glands  of 
the  glumes.  The  leaves  and  stalks  are  also  hairy.  It  generally  grows 
shorter,  and  prefers  more  sterib  situations,  vbere  sand  and  gravel 
abound.  It  is  not  a  perfect  perennial,  but  appears  to  be  a  biennial  or 
something  like  a  winter  annual.     It  is  not  esteemed  as  aforage  plant. 

DoHttUtua  curtipcnd'tla.  Gray. — This  beautiful  species  is  at  once  dis- 
tinguished from  the  others  by  its  long,  slender  raceme  of  numerous 
(twenty  to  fifty,  or  more)  spikes.  These  arc  small,  horizontally  bent  or 
retiexed,  and  sometimes,  but  not  always,  purplish.  It  grows  two  to  three 
feet  high,  is  perennial,  but  the  foliage  is  scanty,  and  as  a  forage  plant  it 
is  not  highly  valued.  It  abounds  in  many  localities  on  the  plains  and 
mountains. 

Sport  ina  cyitosvroirles,  Willd. — The  fresh -water  cord-grass  of  the  whole 
country  abounds  also  in  suitable  situations  there,  and,  as  in  the  States 
east  of*  the  Missouri,  is  frequently  cut  for  hay,  but  it  makes  only  a  mis- 
erable substitute  for  that  article.  No  animal  will  cat  it  until  driven  by 
a  degree  of  hunger  approaching  starvation.  It  is  to  be  regretted  that 
this  abominable  fare  is  still  provided  for  the  faithful  beasts  that  con- 
tribute so  inuuh  to  the  wealth  and  happiness  of  man.  The  western 
cities  and  towns  continue  to  store  it  largely  for  feed  for  horses,  simply 
for  the  reason  that  it  may  bo  easily  obtained,  or  is  cheap,  to  the  exclu- 
sion of  the  nutritious  and  savory  Andrnpngon,  Sort/hum,  and  Sporo- 
Mus,  which  merciless,  mercenary  practice  cannot  be  too  strongly  con- 
demned. 

Festuca  ovhia,  Liu. — lit  the  mountain  regions  and  adjacent  plains  this 
species  is  plentiful,  and  contributes  largely  to  the  general  forage  crop 
of  the  country.  It  is  esteemed  a  nutritions  grass,  not  withstanding 
the  hard,  wire-like  appearance  of  its  leaves  and  culms.  The  species  is 
variable,  and  includes  very  different  forms,  arising  in  part  from  the  con- 
ditions of  locations.  Il  attains  to  the  height  of  about  two  feet  at  favor- 
able stations,  and  grows  chiefly  in  bunches  or  slools,  with  erect, 
straight,  still' culms,  lung,  narrow  leaves  of  pale-green  color,  and  has 
numerous  flat  spikes  of  flowers  iu  a  small  panicle,  often  purplish.  The 
several  varieties  or  forms  of  this  "sheep's  fescue"  grass  possess  very 
different  constitutional  qualities  as  to  naturalization  tendencies,  some 
forms  being  so  sensitive  to  changed  conditions  that  they  cannot  bo 
made  to  survive  artificial  treatment. 
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Festuca  macrostaokpa,  Nutt. — A  valuable  annual  species  in  the  mouu- 
tains  of  New  Mexico,  of  very  variable  forms.  It  is  one  of  the  "  grama 
grasses"  of  that  region,  from  six  to  eighteen  inches  high,  with  a  loose, 
lax  panicle  of  small  spikelets,  bristle-pointed. 

Bromus  Kalmii,  Gray Chiefly  in  the  mountain  districts.    A  slender, 

tall-growing  grass,  with  a  graceful  panicle  of  drooping  or  nodding  spikes 
of  flowers.  These  are  long  and  roundish,  or  flat  when  mature.  Where 
plentiful  it  affords  excellent  pasturage. 

Stipa  viridula,  Trin. — From  four  to  six  feet  high  in  favorable  situa- 
tions, with  a  plentiful  supply  of  largo  flat  leaves.  A  considerable 
amount  of  the  mountain  grazing  comes  from  this  species. 

Poa  serotina,  Ehrh.,  and  the  other  species  enumerated  in  the  cata- 
logue, abound  plentifully  in  the  higher  as  well  as  in  the  low  mountain 
districts,  and  are  all  rich,  nutritious  grasses,  and,  where  abundant,  afford 
valuable  food  for  all  kinds  of  stock. 

Triticum  caninum,  repent,  and  agilopoides  contribute  largely  to  the 
pasturage  of  some  districts,  and  are  not  deemed  so  valueless  as  in  the 
East,  and,  with  a  few  other  species  in  particular  localities,  are  the  chief 
reliance  for  grazing  animals  in  these  neighborhoods. 

The  Cyperacce  are  largely  consumed  by  stock,  and  are  even  made  into 
hay  where  abundant.  The  large  family  of  Carex  afford  the  beBt  species. 
Though  less  nutritious  and  palatable  than  most  of  the  true  gramina- 
ceous plants,  they  are  highly  valued  and  largely  used  in  some  mountain 
districts.  Carex  Qayana,  Desf.,  in  the  mountain  valleys  of  Colorado 
Territory,  affords  the  principal  hay  of  the  country,  but  many  other  spe- 
cies are  nsed  for  both  hay  and  pasturage.  The  relative  valne  of  the 
several  species  depends  more  on  quantity  than  quality,  excluding  a  few 
of  the  coarse  aquatic  kinds  that  are  quite  worthless. 

The  comparatively  few  species  above  described  embrace  the  chief 
grazing  resources  of  the  region  under  consideration,  and  these  resources 
are  conceded  by  every  one  to  be  the  principal  source  of  the  wealth  of 
the  country.  The  early  pioneer,  however,  has  already  learned  how  soon 
the  native  grasses  are  destroyed  by  the  clipping  and  treading  of  domes- 
tic animals,  and  he  sees  with  regret  their  places  immediately  occupied 
by  Erigeron  Canadense,  Lin. ;  Ambrosia  psilostachya,  D.  C. ;  Ambrosia 
artemUicefolia,  Lin. ;  Iva  ciliata,  Willd. ;  Iva  xanthiifolia,  Butt ;  Mono- 
lepis  Nuttalliana,  Moq.;  Amaranthus  blitum,  Lin.;  Polygonum  aviculare, 
Lin.;  Solatium  rostratum,  Dun.;  Relianthus  ienticularis,  Nutt. ;  M.  riffi- 
du$,  Dcsf. ;  II.  mollis,  Lam. ;  Dysodia  chrysanthemoides,  Lagasca;  Abuti- 
Ion  avicennw,  GEertn. ;  Datura  stramonium,  Lin.;  Erigeron  dicaricatum, 
Micux.;  Panicum  eapillare,  Lin.;  Panicum  sanguinaU,  Lin.;  Panicum 
fili/orme,  Lin.;  Eragrostu  megastachya,  Link. ;  Vilfa  vaginceflora,  Torr. ; 
and  Aristida  dicliotoma,  Michx.;  worthless  weeds  and  grasses,  that  occupy 
the  soil  to  the  exclusion  of  every  profitable  production.  He  sees  that, 
as  settlement  progresses  and  domestic  animals  increase,  the  natural 
pastures  diminish,  and  he  recognizes  the  inevitable  destiny  of  the  grass 
product,  which  is  the  principal  resource  of  his  country,  unless  it  can  be 
supplied  by  cultivated  species,  and  he  naturally  turns  his  attention  and 
directs  his  labors  to  this  task.  The  test  of  experiment  alone  is  to 
demonstrate  the  practicability  of  his  work.  The  settler  finds  the  cli- 
mate peculiar  and  extreme ;  not  uniform  in  its  several  seasons,  yet  pos- 
sessing extreme  general  characteristics,  to  which  he  must  conform  his 
operations  to  be  successful.  Knowing  that  the  greatest  wealth  of  a 
nation  springs  indirectly  from  its  agriculture,  and  that  the  latter  is  com- 
pletely successful  only  when  it  adapts  itself  to  existing  conditions ;  that 
no  conquest  over  nature  pays  the  cost  of  the  warfare  with  its  spoils, 
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and  that  a.  persistent  antagonism  is  not  profitable  to  any  people;  and 
being  without  a  successful  precedent  under  similar  climatic  and  soil  con- 
ditions i"  this  country,  original  experiments  must  form  the  basis  of 
operations.  The  test  of  species  by  Bowing  their  seeds  in  plowed  laud, 
and  leaving  them  without  further  assistance  to  establish  and  defend 
themselves  against  the  encroachments  of  native  aud  naturalized  foreign 
worthless  weeds  mid  grasses,  should  he  the  plan  of  experiment ;  lor. 
however  well  a  species  might  succeed  with  careful  cultivation,  unless  it 
is  capacitated  to  maintain  its  existence  in  a  strong  contest  with  com- 
jietitors,  it  cannot  be  profitable  as  a  cultivated  grass.  From  the  pecu- 
liar character  of  American  climate  and  soil,  or  the  very  unequal  powers 
of  our  grasses  for  territorial  conquest,  we  expect  to  liud  but  one,  or  at 
uost  but  lew  species  adapted  to  any  locality  or  situation.  We  arc  told 
that  twenty-two  species  have  been  eouuted  on  a  square  foot  in  a  rich 
old  pasture  in  England.  Such  a  result  in  this  country  is  utterly  im- 
possible. Monopoly  is  tUe  law  of  our  species,  and  only  local  conditions 
an-rat  the  domination  of  the  strong.  It  is  natural  that' we  should  expect 
to  find  in  some  native  species  of  the  plains  or  mountains  the  successful 
plant  or  plants  already  adapted  to  the  peculiar  climatic  conditions  of 
the  country ;  but  we  must  remember  that  soil  conditions  have  also  very 
much  to  do  with  the  growth  of  plants,  and  that  settlement  and  cultiva- 
tion greatly  change  the  conditions  of  the  soils  of  any  country.  With 
these  facts  before  ns,  our  experimental  operations  may  he  more  intelli- 
gently pursued.  The  plant  required  is  one  that  will  do  for  the  coarse, 
open,  and  airy  soil  of  the  plains,  which  is  often  dry  for  a  long  time, 
what  Poa  pratensis,  Lin.,  has  done  and  is  doing  for  the  States  east  of  the 
Missouri  Kiver  within  the  same  parallels ;  one  that  will  not  only  main- 
tain its  footing,  but  will  extend  its  area,  and  overcome  competitors,  as 
Poa  pratensis  has  done  in  several  of  the  States  east,  and  which  now 
forma  the  best  pasture  lands  in  the  Union,  monopolizing  the  entire  soil 
product  on  thousands  of  acres.  This  species,  however,  being  adapted 
only  to  finely  comminuted  soils,  moist  dining  the  period  of  its  growth. 
docs  not  succeed  satisfactorily,  though  in  some  localities  on  the  eastern 
confines  of  the  district  it  maintains  a  feeble  existence.  A  strong-grow- 
ing, coarse  perennial,  with  rhizomas.  cr  underground  root-stalks,  would 
BUggest  itself  as  a  suitable  species  for  trial;  or  a  perennial  producing 
an  abundance  of  radical  leaves,  and  of  early  growth,  that  would  cowt 
the  soil  and  prevent  the  growth  of  annuals.  Of  this  class  we  suggest 
the  following  for  experiment : 

Elymvs  Canadensis,  Lin. — A  native  over  a  large  area  of  North  America; 
has  been  cultivated  in  Europe,  but  was  soon  discarded  on  account  of 
its  coarse  character  as  compared  with  the  pasture  and  hay  grasses  of 
fnat  country. 

Elymus  Virgink-ns,  Lin. — A  hardy  species  of  early  growth.  pmuiH'i::;; 
an  abundance  of  large,  succulent  leaves  when  young ;  a  widely  distrib- 
uted epecicsin  America.  Cultivation  greatly  accelerates  its  growth.  1 1 
is  a  promising  species. 

Elynius  Sibiricus,  Lin. — Native  of  Europe  and  America  in  the  i ->hkr 
latitudes;  would  probably  succeed  well  in  the  northern  districts,  where 
it  is  native. 

Elymvs  mollis,  Trim — Crows  early  and  spreads  rapidly  by  its  running 
root-stalks;  foliage,  when  young,  tender  aud  juicy,  it  thrives  well  in 
situations  very  different  from  its  habitats,  (sandy  shores:}  probably 
not  adapted  to  a,  dry  soil,  but  well  worthy  of  trial ;  leaves  broad,  rather 
short,  with  a  beautiful  glaucous  hue  and  strong  Tritintm  flavor. 

Sporoboltts  heterolepis,  Gray. — A  most  valuable  native  species ;  should 
15  A 
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be  tried  in  cultivation  for  hay,  but  for  pastures  would  doubtless  soon  bo 
trod  out  by  animals.  Fields  of  this  species,  Andropogon  furcatua,  An- 
dropogon  soopariux,  and  Sorghum  nutaws,  inclosed  from  stock  and  mowed 
only  ufter  full  maturity  in  autumn,  would  long  remain  good  natural 
meadows ;  and  this  plan  will  probably  bo  adopted  until  the  lands  ad- 
vance so  much  in  value  that  the  hay  product  alone  will  cease  to  be  a 
paying  crop. 

Ceratochha  grand ijtora,  Hook. — This  species  inhabits  the  mountain 
districts  and  has  a  wide  range,  reaching  the  Pacific  in  some  of  its  forms. 
It  is  a  large  species,  growing  three  feet  high,  often  more  in  good  soils; 
not  a  coarse  species  lor  its  size.  Genericaliy,  this  species  is  nearly  re- 
lated to  Jiromus,  and  much  resembles  Sromm  Kahnii,  but  has  much 
larger  and  broader  spikes,  not  drooping  as  in  that  species.  Prom  its 
habit  of  growing  a  mass  of  radical  leaves  early  in  its  season,  preventing 
the  growth  of  intending  annuals,  it  maintains  its  place  in  localities 
where  there  is  strong  native  competition,  and  even  extends  its  areas  by 
means  of  its  seeds.  It  is  inclined  to  fall  in  storms  in  rich  soil  when  in 
fruit.  It  should  probably  be  cut  for  hay  before  the  seed  matures,  unless 
the  practice  slionld.be  found  to  injure  the  vitality  of  the  root  This 
species  merits  thorough  trial  in  all  localities. 

In  the  mountain  districts  Poa  nemoralis  and  Poa  scrotina  may  prove 
profitable,  pasture  grasses ;  both  are  natives  of  the  region,  and  worthy 
of  trial  in  cultivation.  Agrostis  vulgaris,  With.,  is  a  hardy  species, 
tenacious  of  life,  native  of  Europe  and  America;  fonnd  in  wet  lands,  but 
will  thrive  in  dry,  close  soils.  It  may  prove  profitable  in  some  localities 
for  pasturage. 

Of  foreign  species,  perhaps  the  most  promising  is  Featuca  pratentis, 
Hnds.,  similar  to  CeratocMoa  grandifloral  This  species  grows  an  abun- 
dance of  radical  leaves,  which  retain  their  vitality  through  the  autumn 
and  into  the  early  winter,  and  in  the  southern  districts  would  probably 
remain  green  through  the  year.  This  is  a  large,  tall-growing  species,  and 
not  a  very  coarse  grass.  It  is  a  native  of  Europe,  and  is  there  esteemed 
as  a  valuable  hay  and  pasture  grass.  It  has  been  introduced  into  this 
country,  and  cultivated  in  some  localities. 

Lolium  peretine,  Lin. — An  Asiatic  and  European  species,  esteemed  as 
a  pasture  grass  in  some  parts  of  the  country,  and  merits  trial.  Phleum 
prat&ite,  Lin.,  will  of  course  be  tested  thoroughly,  but  it  is  believed  to 
succeed  very  indifferently  throughout  the  whole  extent  of  this  region, 
on  account  of  the  open,  light,  porous  soil  not  affording  its  roots  the  pro- 
tection necessary  to  keep  the  plant  from  perishing  during  the  summer 
droughts. 


FOREST  CULTURE. 

European  countries  felt  the  necessity  of  forest  planting  many  years 
ago,  and  England  and  Scotland  can  boast  their  thousands  of  acres  of 
majestic  pines,  larches,  and  oaks  at  home,  and  their  extensive  groves  of 
mahogany  and  other  precious  woods  abroad.  Germany  has  imported 
thousands  of  dollars'  worth  of  seeds  of  the  valuable  redwood  (Sequoia 
ecn-pervirens)  from  California,  and  the  young  forests  growing  from  them 
are  the  pride  of  that  nation.  It  has  also  established  special  departments 
fur  forest  culture,  with  the  schools  necessary  to  educate  the  officers  in 
their  duties  in  cultivating  and  protecting  trees.  Prance,  Austria,  and 
Russia  adopted  at  an  early  day  the  same  system  for  promoting  forest  cul- 
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tare,  and  the  artificial  forests  of  those  countries  rank  among  the  most  val- 
uable government  property.  In  tbis  country  the  tendency  toward  for- 
est planting  is  of  slow  development.  The  planting  of  protecting  screens 
and  borders  has  become  more  general  on  prairie  farms,  and  State  aid  in 
the  form  of  premiums  has  given  some  encouragement  to  forestry.  The 
plains  beyond  the  Missouri  are  now  a  promising  theater  of  experiment. 
In  many  parts  of  the  country  forest  planting,  in  the  opinion  of  many  • 
observers,  is  changing  the  climate  mid  capabilities  of  tnis  region. 
Twenty  years  ago,  before  any  considerable  settlements  were  made,  the 
plains  were  nearly  destitute  of  trees,  and  vegetation  was  parched  and 
scanty ;  but  it  is  now  claimed  that  in  some  localities  where  farms  have 
been  taken  up,  villages  built,  and  trees  planted,  they  are  clothed  with 
verdure,  and  river  beds,  which  were  then  dry,  are  now  covered  with 
constantly  running  water.  A  part  of  the  city  of  Denver  was  built  on 
one  of  these  ancient  river  beds,  where  it  was  supposed  that  water  would 
never  flow  again,  but  there  is  now  a  constantly  running  stream,  -so  large 
that  it  has  been  found  necessary  to  bridge  it.  Great  Salt  Lake  is  said 
to  be  seven  feet  higher  than  it  was  ten  years  ago,  and  is  constantly 
rising. 

In  Franco  and  Germany  it  has  been  estimated  that  at  least  one-fifth 
of  the  land  should  be  planted  with  forest  trees  in  order  to  maintain  the 
proper  hygrometric  and  electric  equilibrium  for  successful  farming.  In 
some  sections  of  New  York,  where  the  forest  trees  have  been  cut  away, 
wheat  now  often  fails,  from  winter-killing,  although  (he  soil  is  not  ex- 
hausted, and  fs  abundantly  fertilized  by  the  most  approved  manures. 
If  such  is  the  value  of  trees,  the  subject  of  forest  plant  ing  demands  the 
immediate  attention  of  every  cultivator  of  the  soil,  and  should  stimu- 
late him  to  do  all  he  can  to  advance  this  important  national  industry. 

Mr.  George  Finney,  writing  from  Sturgeon  Hay,  Wisconsin,  says  that 
there  are  10,000,000  ncres  of  land  in  Wisconsin  and  the  upper  penin- 
sula of  Michigan,  north  of  the  forty-fourth  degree  of  north  latitude, 
which,  pre\-io us  to  the  settlements  in  that  part  of  those  States,  were 
covered  with  forest  growth  valuable  for  timlwr,  lumber,  and  fuel.  Since 
that  time  at  least  one-half  of  this  growth  has  been  cut  oil',  and  the 
timber  brought  into  market  and  sold;  and  "1,01)0,000  acres  of  the  bard- 
wood  timber  have  been  felled  and  burned  upon  the  ground  by  the  farm- 
ers while  clearing  up  their  farms.  About  1,1  Mil  1,000  acres  remain  undis- 
turbed. Along  the  rivers,  most  of  which  empty  into  Winnebago  Lake, 
Green  Bay,  and  Lake  Michigan,  lumber  mills  have  been  erected  at  Ber- 
lin, Omro,  Fond  dn  Lac,  Oshkosh,  Menaska,  Appjcton,  f)e  I'ere,  Green 
Bay,  Kewaunee,  Sturgeon  Bay,  Fish  Creek,  Duck.  Creek,  Saumico, 
Oconto,  Pensaukec,  I'eshtigo,  Marinette,  Menomonee,  Cedar  ltiver,  Ford 
River,  Esconawba,  Sturgeon  ltiver,  Big  Bay  des  Xoquors,  Upper  Man- 
istee, and  several  others  near  Mackinaw,  making  more  than  twenty-nve 
shipping  points,  from  some  of  which  100,000,000  feet  of  lumber  are 
shipped  annually,  and  from  none  less  than  lo,li0O,iilil),  aggregating  at 
least  700,000,000  feet,  besides  many  small  mills  scattered  through"  the 
country  which  ship  annually  1,000.000  to  .:>.iKH).i;;in  fret  earli.  whieli 
might- 'be  safely  estimated  at  50,000,000  more,  making  an  aggregate  of 
750,000,000  feet  shipped  annually  from  the  lumber  mills  of  ;li;>  section 
of  country.  That  this  estimate  is  no;  too  great  is  evident  from  the  fact 
that  1,250,000,000  feet  have  been  received  during  the  pas;  year  at  the 
various  ports  on  Lake  Michigan,  nearly  one-half  of  which  has  beeu 
brought  from  this  region,  anil  also  that  most  of  the  products  of  the 
mills  on  Wolf  Uiver,  which  are  supplied  with  lumber  from  the  sumo 
place,  are  consumed  on  the  spot  or  are  shipped  by  rail  read  to  the  con- 
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sumers  without  reaching  the  lake  ports,  besides  considerable  quantities 
which  are  transported  east  through  the  Straits  of  Mackinaw.  The 
quantity  shipped  down  the  various  tributaries  of  the  Mississippi,  taken 

from  this  tract,  is  always  greater  than  that  by  the  lakes.     Supposing  it 
to  be  one-third  greater,  there  would  be  1,000,000,000  feet  shipped  from 
these  tributaries,  making  a  grand  total  of  1,750,000,000  feet  of  luuibc-r 
.  taken  annually  from  Wisconsin  and  the  upper  peninsula  of  Michigan. 

The  average  yield  of  pino  timber  in  this  region  is  usually  estimated. 
by  practical  lumbermen,  at  300,000  feet  per  40  acres.  Some  place  it 
higher.  Reckoning  333,000  feet,  it  would  require  a  little  more  than 
200,000  acres  for  the  annual  timber  supply.  If  wo  add  to  this  sum 
100,000  acres  for  railroad  ties,  telegraph  posts,  hewn  timber,  shingles, 
and  tire-wood,  determined  by  actual  amount  received  in  Chicago  market, 
and  30,000  acres  for  tbo  amount  cut  and  burned  on  the  ground  iu  clear- 
ing the  land,  we  have  330,000  acres  denuded  annually.  At  this 
rate  of  consumption,  all  the  valuable  timber  now  remaining  on  this 
extensive  tract  will  bo  consumed  in  the  short  space  of  twelve  years, 
and  the  probability  is  that  the  portion  lying  east  of  Fox  Eiver  au(* 
Green  Bay  will  be  gone  in  half  that.  time.  The  hard-wood  timber,  prin- 
cipally cut  for  fire-wood,  will  doubtless  continue  longer,  perhaps  ten  or 
twelve  years.  It  is  true,  the  lumbermen  do  not  remove  all  the  growth 
in  cutting  off  the  timber,  hut  tires  generally  follow  in  their  track,  mid 
consume  what  remains. 

It  is  gratifying  to  note  that  the  Xorthwest,  where  so  rapid  denudation 
is  going  on,  is  also  foremost  iu  remedial  experiment.  Ifi  Iowa,  Illinois, 
and  Missouri,  timber  is  principally  grown  from  the  seeds  of  trees  found 
in  the  native  forests,  and  it  is  supposed  that  about  100,000,000  of  such 
trees  are  planted  annually  in  the  prairie  States.  The  firm  of  Pinney  & 
Lawrence,  of  Sturgeon  Bay,  Wisconsin,  seut  to  the  prairie  States 
9,000,000  of  trees  in  1  SCO-' 70,  and  theirshipmeuts  during  the  springof  1871 
will  Lie  10,000,000  to  13,000,000.  Robert  Douglass,  of  Waukcgau,  Illinois, 
will  sliij  >  as  many  more,  and  several  other  uursery men  will  send  out  100,000 
to  1,000,000  each.  Reckoning  the  number  of  trees  shipped  by  the  nur- 
serymen at  50,000,000,  tho  planting  in  the  prairie  States  will  amount  to 
about  150,000,000  trees.  The  average  number  of  trees  required  for  an 
acre,  as  usually  planted,  ia  about  1,000.  At  this  rate  150,000,000  trees 
would  plant  only  150,000  acres  annually  throughout  all  the  West,  which 
would  not  compensate  for  lialf  the  denudatiou  in  the  district  east  of  the 
Mississippi  River,  and  to  the  north  and  west  of  Lake  Michigan,  as  may 
be  seen  by  the  foregoing  figures. 

MODES  OF  PLANTING. 

The  elm  aud  a  few  other  species  of  trees  ripen  their  seeds  early  in  the 
season;  the  swamp  maple  (Acer  rubrum,)  and  also  the  silver,  about  the 
1st  of  June.  Tho  seeds  of  all  these  must  be  planted  immediately  after 
they  are  ripe,  as  they  cannot  often  he  kept  through  the  winter,  it 
■planted  carefully,  aud  well  rolled,  they  will  germinate  readily.  The 
maple,  tho  chestnut,  oak,  hickory,  beech,  black  walnut,  butternut,  &c. 
which  do  not  mature  their  seeds  till  autumn,  should  be  planted  soon 
after  ripening,  unless  the  climate  is  such  as  to  cause  frequent  freezing 
and  thawing  of  the  ground.  In  this  case  it  would  ho  much  safer  to 
plant  them  early  iu  the  spring.  They  may  be  preserved  throughout  the 
whiter  in  a  tight  bos,  (in  alternate  layers  of  sand  and  seed,)  buried  a  foot 
deep  in  a  dry  and  sandy  knoll.  The  seeds  will  usually  keep  Bound,  and 
look  nearly  as  fresh  as  when  gathered  from  tho  tree.  Black  walnuts 
are  gathered  in  the  fall,  and  some  ,cover  .them.  with  leaves  and  a  little 
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enrtii  as  soon  as  gathered,  to  keep  them  moist  ami  well  frozen  daring 
flip  winter,  and  plant  them  in  the  spring.  The  ground  should  be  rolled 
os  in  the  ease  of  the  maple. 

A  writer  in  the  Iowa  Homestead  advises  to  plant  the  seeds  of  forest 
trees  as  early  in  spring  as  the  ground  will  permit,  at  a  distance  of  four 
or  five  feet  between  the  rows,  as  convenience  may  suggest;  and  after- 
ward at  the  proper  season  to  plant  potatoes,  corn,  or  beans  between  the 
rows  for  two  or  three  years,  till  the  trees  get  started.  In  this  way  the 
trees  can  bo  kept  clear  of  weeds,  and  a  valuable  farm  crop  raised.  Care 
should  be  taken  in  cultivating  the  crop  between  the  rows  not  to  disturb 
the  trees.  He  planted  eight  quarts  of  the  seeds  of  the  soft  maple  iu 
this  way  ott  new  land  broken  up  in  June,  18CS,  and  in  August  of  1870 
there  were  2,5110  trees  two  to  three  feet  in  height. 

In  planting  nut-bearing  forest  trees  for  timber  or  fuel,  the  principle  is 
pretty  well  settled  that  the  seeds  should  be  planted  where  the  trees  are 
intended  to  remain.  The  black  and  the  white  walnut,  however,  may  be 
transplanted  without  very  serious  injury,  but  still  they  receive  a  shock 
which  retards  their  growth  for  a  considerable  time.  The  chestnut,  when 
transplanted,  survives  in  some  soils ;  in  others  it  dies.  The  hickory  and 
pecan  are  scarcely  successful  when  transplanted. 

A  gentleman  of  Carroll  County,  Missouri,  who  has  had  largo  experi- 
ence in  planting  chestnuts,  states  that  he  covers  the  nuts  with  leaves  or 
stable  straw  twoor  three  inches  thick,  when  lie  plants  them  in  the  fall, 
and  puts  on  np  dirt.  If  he  plants  in  spring,  lie  soaks  them  in  warm 
water  for  ten  days,  changing  the  water  every  day.  He  afterward 
spronts  them  in  sand  till  the  tap-root  makes  its  appearance,  and  then 
plants  them  in  rows  at  desirable  distances,  and  covers  them  with  earth. 
,  The  drying  of  the  nuts  in  winter,  ho  says,  will  not  prevent  them  from 
flowing  in  the  spring,  when  treated  as  directed  above. 

Mr.  S.  M.  Eothamer,  of  Iowa,  a  professional  horticulturist  and  florist, 
says  that  the  most  successful  way  to  raise  a  forest  of  conifers,  or  ever- 
green trees,  which  always  need  to  be  shaded  for  the  first  few  years  of 
their  growth,  is  to  plant  deciduous  trees  first,  and,  two  or  three  years 
after,  a  row  of  conifers  between  them.  Alter  the.  conifers  have  become 
large  enough  not  to  need  shading,  the  deciduous  trees  may  he  cut.  out 
and  need  for  fuel  or  other  purposes.  He  advises  that  the  seeds  of  coni- 
fers and  nut-bearing  trees  be  planted  in  shallow  drills  in  October, 
and  covered  about  an  inch  and  n  halt'  deep.  If  it  is  impracticable  to 
plant  them  in  the  tall,  they  should  be  exposed  in  shallow  boxes  to  the 
winter  frosts,  having  been  previously  mixed  with  clean  sjuid,  mid  then 
planted  the  next  spring  as  soon  an  the  ground  is  dry  enough  to  be  prop- 
erly worked.  Seeds  planted  in  the  fall  usually  produce  plains  two  to 
six  inches  high  before  those  of  spring  planting  begin  to  germinate. 

Mr.  D.  \V.  Adams,  of  Waukon,  Allamakee  County,  Iowa,  gives  the  fol- 
lowing rales  for  planting  forest  trees : 

1.  Prepare  the  j;round  as  fur  corn,  ami  plant  the  seeds  fresh  froisi  the*  tree. 

2.  Cover  ahallowly,  urn!  cultivate  the  trees  in  tliu  -ai:;e  maimer  as.  ™:  n.  for  three 
yrara,  after  width  they  will  take  care  of  themselves  Ue-tton-wuoili  am!  billow.,  are 
most  easily  crown  from  eiillinjis. 

3.  Plant  the  seeds  am!  cut:  in,",  of  deciduous  trees  where,  they  are  to  r-iuai:'.  town 
■avic^une  year's  jrroivth  ami  the  laliin-  of  transplant  in:.'. 

4.  Never  attempt  lo  plant  a  grove  ivilli  large  trees  taken  from  this  wood.-,  or  in  any 
case  without  good  cultivation. 

5.  If  ever-free  ns  an-  (o  bo  planted,  it  will  e.-ially  h-  foand   eheap.-,;  to  liny  ihe.ni  nl 


lily  possess. 

Hon.  Horace  Greeley  suggests  that  farmers  in  the  Eastern  States  fence 
in  a  portiou  of  their  wastelands,  such  as  rocky,  craggy,  naked  hill  sides 
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and  eminences,  which  have  run  out  by  pasturing,  scratch  over  the  ground 
with  a  plow  where  practicable,  and  pick  over  the  remainder,  ami  plant 
thickly  with  the  seeds  of  valuable  timber  trees,  as  white  oak,  hickory, 
locust,  or  other  desirable  species  which  are  adapted  to  the  climate,  and 
will  grow  in  huuh  places;  and  keep  down  the  weeds  for  a  year  or  two 
till  the  young  trees  get  a  start.  In  live  years  the  small  oaks  and  hicko- 
ries amy  be  cut  oat  for  hoop  polos,  and  the  more  promising  be  allowed  to 
grow.  In  tww  yearn  after,  another  crop  of  poles  may  be  removed.  lit 
this  way  the  forest,  after  the  first  four  years,  may  become  a  source  of 
annual  profit.  The  shade  and  leaves  of  the  trees  will  destroy  all  the 
grass  and  weeds,  induce  moisture,  and  in  twenty  years  the  laud  will  be 
covered  with  valuable  timber.  No  better  ill  vestment  can  be  made,  in 
his  opinion,  than  working  up  these  unsightly  ami  barren  lands  into  tim- 
ber forests. 

Mr.  A.  Tracy,  of  Spill  ville,  Winnesheilt  County,  Iowa,  says  that  the  cost 
of  planting  a  grove  of  forest  trees  on  prairie  laud  is  trifling.  The  first 
crop  of  wheat  will  pay  for  breaking  the  land,  and  then,  after  one  deep 
plowing  the  next  year,  the  ground  is  in  a  good  condition  for  planting 
trees.  The  quickest  and  cheapest  way  to  get. i  grove  is  from  cuttings  of 
the  cotton-wood,  Lombardy  poplar,  Balm  of  Gilead, (Populuscandicans,) 
and  the  white  willow,  lie  makes  rows  four  feet  apart  each  way,  plants 
the  cuttings  in  the  angles,  and  cultivates  them  at  least  two  years.  He 
plants  acorns,  chestnuts,  black  walnuts,  butternuts,  &c,  in  the  same 
way,  but  cultivates  them  two  or  three  years  longer^  as  the  trees  from 
these  nuts  do  not  grow  so  fast  as  those  from  cuttings  of  the  cotton- 
wood  and  other  trees  named.  An  acre  planted  in  this  way,  with  proper 
allowance  for  margins,  contains  2,71iU  trees,  and  ten  acres,  27,220.  The 
trees  from  cuttings  would  grow  about  au  inch  in  diameter  yearly. 
Aside  from  the  proht,  Mr.  Tracy  thiuks  the  increased  value  of  the  farm, 
the  beauty  and  cheerfulness  which  the  trees  would  impart,  and  the 
ameliorating  climatic  influences  which  they  would  produce,  would 
doubly  compensate  lor  the  expeuse  of  planting. 

Mr.  U.  E.  Whiting,  of  West  Fork,  Maiioua  County,  Iowa,  has  planted 
the  cotton-wood  and  soft  white  maple  { Acer  damjearpvm)  largely  and  suc- 
cessfully, lie  plants  the  seeds  on  cultivated  ground,  in  rows  four  and 
one-half  feet  apart,  ami  twenty-six  inches  in  the  rows,  making  about  4,350 
trees  to  au  acre.  The  first  year  they  grow  one  to  three  feet,  the  second, 
four  to  eight,  aud  at  the  end  of  the  third  their  height  is  usually  eigh- 
teen feet.  They  are  cultivated  for  the  first  two  years  only,  and  when 
large  enough  lor  rails  are  thinned  out  to  a  proper  distance.  Cotton- 
wood will  make  four  rails  in  seven  to  ten  years,  and  maple  the  same 
number  in  eight  to  ten.  Sugar  may  be  made  from  the  soft  maple  here 
referred  to  in  eight  years  from  planting.  Some  own  planted  forests, 
from  which  they  make  three  to  four  hundred  pounds  of  sugar  in  a  season. 

Mr.  Whiting  has  also  cultivated  the  black  walnut  largely,  having  _ 
planted  sixty-five  bushels  of  nuts  in  a  single  season.  They  are  planted  * 
in  rows  live  feet  apart  and  two  and  a  half  in  the  rows.  The  yonng  trees 
grow  rapidly,  making  five  to  six  feet  the  second  year  and  Ave  to  seven 
the  third.  Alter  the  thin!  year  tliey  grow  nearly  as  fast  as  the  maples, 
hut  cannot  be  so  safely  transplanted.  The  trees  were  planted  upon  the 
Missouri  bottom,  the  soil  of  which  is  exceedingly  rich  aud  of  great 
depth.  The  greatest  difficulty  which  he  has  found  is,  to  grow  them 
slowly  enough  to- avoid  injury  from  winter  frosts.  He  regards  cotton- 
Mood,  soft  maple,  and  black  walnut  as  the  most  desirable  trees  for  forest 
planting. 

Mr.  N.  S.  Ames,  of  Humboldt  County,  Iowa,  estimates  that  six  acres  of 
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quick-growing  trees,  planted  in  rows  four  feet  apart  and  one  foot  in  the 
rows,  will,  in  eight  years  from  setting,  furnish  fuel  for  one  stove  con- 
tinually, by  thinning  out  as  the  trees  increase  in  size,  and  the  grove  will 
l)e  growing  better  from  year  to  year,  lie  favors  planting  groves  closely. 
The  trees  quickly  shade  the  ground  and  prevent  the  growth  of  weeds. 
Id  their  stretch  upward  for  light  and  heat,  they  send  up  straight,  clean 
stems,  requiring  no  labor  with  the  pruning  knife  and  little  care  from 
the  husbandman  until  they  are  six  years  old,  when  one-half  will  need  to 
be  cut  out. 

Mr.  Ames  has  agrovo.  of  white  willow,  (Salix  alba.)  planted  five  years 
ago,  which  will  now  average  twenty  to  twenty-five  feet  in  height;  and 
two  cotton-wood  trees,  (Populim  moniltfera.)  which  grew  up  spontane- 
ously seven  years  ago,  now  thirty  feet  high  and  measuring,  respectively, 
thirty -eight  and  thirty-nine,  inches  in  circumference;  also  a  row  of  Lom- 
bard}* poplars,  [I'opulu*  ililatatc,)  three  years  from  the  cuttings,  which 
average  twelve  feet  in  height. 

When  a  quick-growing  grove  is  desired  for  immediate  returns  or  for 
shelter-belts  around  houses,  barns,  stock-yard.-",  orchards,  and  gardens, 
he  recommends  to  plant  cuttings  of  tho  white  willow  and  cotton-wood. 
Cuttings  ten  inches  long  and  of  the  preceding  year's  growth  should  be 
set  in  rows,  as  given  above,  the  ends  being  left  one  foot  above  the  ' 
ground,  and  the  earth  pressed  thinly  around  them.  Sixteen  rows  will 
make  a  good  wind-break.  For  general  cultivation  he  recommends  soft 
(red)  maple,  {Acer  minim,)  white  ash,  bass-wood,  (Tilia  Americana,)  and 
European  larch,  (Larix  Europaa.)  The  young  maples  planted  in  Juno 
appear  above  the  ground  in  about  ten  days.  Lie  has  a  grove  of  Boft 
maples  planted  six  years  ago,  Many  of  them  are  twenty  feet  high 
and  ten  inches  in  circumference.  White  ashes  planted  seven  years  ago 
are  fifteen  feet  high  and  eight  inches  in  circumference. '  The  seeds  ripen 
in  the  fall,  and  should  be  gathered  after  the  first  hard  frost  and  planted 
immediately.  It  is  estimated  that  15,000,000  trees  have,  been  planted  in 
Iowa  in  1870,  and  that  the  average  for  several  years  past  is  about 
5,000,000.  Two  farmers  of  a  town  in  this  State  have  planted  L'5,000 
forest  trees  this  year. 

The  Fanners'  Institute  of  the.  Kansas  Agricultural  College,  ct  Man- 
hattan, recommends  the  following  specie:-  of  trees  as  most  suitable  for 
cultivation  in  Kansas;  tiie  aitanllms,  :;sh,  box-elder,  catalpa,  cedar, 
chestnut,  collee-bean,  willow,  cotton-wood,  elm,  hnckborry,  hickory, 
larct,  linden,  locust,  maple,  oak,  Osage  orange,  pine,  poplar,  tulip  tree, 
and  walnut.    More  than  half  of  these  trees  are  native  in  that  State. 

Two  gentlemen  near  Omaha,  Douglas  Coun'y,  Nebraska,  have  about 
one  hundred  acres  planted  with  black  walnut,  and  the  same  number  with 
cotton- wood  and  tho  soft  and  the  ash-leafed  maple,  {A'tyundo  accroklcs.) 
This  tall  (1.S70)  they  intend  to  add  seventy-live  acres  to  the  walnut 
plantation,  and  next  spring  two  hundred  more,  principally  black  walnut, 
hot  some  cotton-wood  and  maple. 

In  the  counties  of  Nemaha  and  iffolnirdson,  Nebraska,  at  least  a  million 
sprouts  of  the  cotton-wood  have  been  pulled  up  from  the  bottom  lands 
and  islands  of  the  Missouri  Kiver,  and  carried  back,  in  some  instances 
one  hundred  miles,  and  set  out  for  timber  lots.  One  individual  took 
30,000  in  one  week  to  Pawnee  County  for  this  purpose,  liach  farmer 
■  sets  n  forest  in  that  part  <;('  his  farm  which  is  most  convenient,  and  best 
adapted  to  its  growth. 

Mr.  F.  F.  Aiken,  of  .Sacramento  Cuuutv,  California,  has  planted  this 
year  5,000  Lombardy  poplar  and  Halm' of  Oik-ad  trees;  10,000  Cali- 
fornia black  walnut;   ■i.U'.l'J  American  white  maple j   o,00U  American 
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white  elm;  2,000  English  elm;  400  Spanish  chestnut,  and  500  American 
chestnut.  The  last  five  kinds  were  brought  from  the  Atlantic  States. 
They  have  succeeded  so  well  that  ho  has  ordered  several  thousand, 
which  he  will  plant  the  coming  seasou.  The  elms  and  maples  have 
grown  four  to  seven  feet  this  year.  Mr.  Thomas  Edwards,  of  the  same 
county,  has  set  7,000  locust  trees,  one-half  of  which  have  been  set  in 
forest  form  one  year,  and  the  other  half  two  years.  When  planted  they 
were  two  years  old  from  the  seeds,  and  were  set  in  alternate  rows  eight 
and  ten  feet  apart,  respectively.  He  estimates  the  probable  expense  of 
care  and  cultivation  at  about  $10  per  year,  and  remarks  that  he  expects  to 
have,  in  ten  years,  fence  posts  enough  from  them  to  fence  all  his  own  land, 
and  some  to  sell  to  his  neighbors.  Mr.  James  T.  Strattou,  of  Alameda 
County,  has  planted  fifty-three  and  one-half  acre3  with  30,000  blue-gnm 
trees,  (Eucalyptus  globulus,)  and  13,000  red-gum,  (Eucalyptus  resini/era.) 
They  were  grown  from  seeds  gathered  in  December,  1868,  from  trees 
only  seven  years  old ;  and  in  August  of  this  year  were,  on:  an  average, 
four  and  one-half  feet  high.  They  were  planted  eight  feet  apart  each 
way.  Mr.  Strattou  thinks  that  in  seven  yearsthey  will  be  large  enough 
to  afford  some  income.  These  trees  are  natives  of  Australia,  and  are  of 
rapid  growth.  The  red-gum  sometimes  grows  to  the  height  of  one  hun- 
'  dred  and  fifty  to  two  hundred  feet,  and  yields  a  valuable  resin.  A  plank 
of  the  Eucalyptus  was  exhibited  at  the  great  exhibition  in  1857,  which  had 
a  length  of  one  hundred  and  forty-eight  feet.  The  wood,  when  green,  is 
soft  and  easily  split,  but  when  dry  is  very  hard.  The  trees  are  used 
extensively  for  piles,  flooring,  ship-building,  and  other  mechanical 
purposes. 

PEOPITS  OP  CULTURE. 

Of  tbe  profits  of  culture  in  this  country,  estimates  can  only  be  given 
at  the  present  early  stage  of  tree-plauting.  Sufficient  data  concerning 
the  rate  of  growth  and  numbers  likely  to  thrive  upon  a  given  area  are 
available  for  a  calculation  of  profits  based  on  present  prices.  It  may  be 
proper  to  give  the  estimate  of  a  few  practical  men,  from  the  facts  noted 
iu  their  experience  aud  observation.  Mr".  Joseph  L.  Budd,  of  Shellsburg, 
Iowa,  says  that  a  grove  of  ten  acres  of  white  ash,  {Fraxinus  Americana,) 
thinned  to  six  feet  apart  each  way,  containing  about  twelve  thousand 
trees,  wUl  average  at  twelve  years  of  age.  on  good  prairie  soil,  abont 
eight  inches  in  diameter.  The  previous  thinnings  will  pay  for  cultivat- 
ing to  this  time.  Ten  feet  of  the  butt  of  each  tree  will  be  worti  for 
mechanical  purposes  40  cents,  and  the  remaining  tops  10  cents  each,  mak- 
ing for  the  twelve  thousand  butts,  $4,800 ;  and  for  the  tops  of  the  same 
$1,200,  total  $6,000  for  the  profit  of  ten  acres  iu  twelve  years.  By  cutting 
the  stumps  close  to  the  ground,  and  covering  them  with  a  light  furrow  on 
each  side,  sprouts  will  spring  up  which,  by  proper  pruning,  will  produce 
in  eight  years  a  crop  as  valuable  as  the  first.  He  also  assumes  that  ten 
acres  of  the  black  aah,  (Fraxinus  sambvei/olia,)  planted  for  hoop  poles,  iis 
rows  four  feet  apart,  and  one  foot  in  the  rows,  will  yield  at  the  first 
thinning  of  half  the  trees  at  the  end  of  five  years,  at  3  cents  per  pole, 
$1,020,  which  will  pay  all  the  expense  of  cultivation,  and  interest  ou  tlic 
land.  The  whole  remaining  crop  of  54,000  poles,  if  cut  two  years  later, 
at  0  cents  each,  tbe  price  of  heavy  poles,  will  amount  to  $3,240.  These 
calculations  are  made  from  actual  experiments,  and  at  a  low  estimate  ot 
the  value  of  the  crop.  If  the  poles  are  cut  in  the  winter  or  early  spring, 
the  sprouts  which  grow  up,  if  properly  thinned  out,  will  produce  a  crop 
of  light  poles  at  the  end  of  three  years,  and  of  heavy  ones  at  the  end  of 
Ave  years.    It  will  be  seen  from  these  estimates  that  .the  profit  from 
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finest  cnltnre  is  much  greater  than  from  wheat,  corn,  or  other  farm 
crops. 

The  chestnut  is  of  rapid  growth,  and  will  thrive  ou  almost  any  soil. 
It  will  mature  a  crop  of  outs  in  eight  or  ten  years  from  planting,  and  is 
especially  valuable  tor  timber.  The  demand  for  the  nuts  in  the  market 
is  almost  always  greater  than  the  supply.  Those  of  the  American  chest- 
nut are  much  superior  in  quality  to  the  Spanish,  the  French,  or  the 
Italian  variety.  Groves  of  this  tree  can  be  planted  with  profit  in  a  suit- 
able climate  where  scrub-land  is  abundant  and  timber  scarce. 

A  gentleman  of  Panora,  (iuthrie  County,  Iowa,  states  that  fifteen 
eotton-woods  were  planted  about  fifteen  years  ago.  In  twelve  years  he 
cat  down  eleven  of  them,  from  which  he  obtained  live  cords  of  wood. 
Three  years  after  he  cut  the  remaining  four,  which  made  two  cords  of 
wood  and  seven  hundred  feet  of  lumber.  The  lumber,  at  2J  cents  per 
foot,  was  worth  $17  50.  The  wood  from  the  fifteen  trees,  at  $4  per  cord, 
was  worth  $23,  making  a  total  value  of  $45  50  for  the  fifteen  trees. 
They  covered  about  one-sixteenth  of  an  acre.  At  this  rate,  one  acre 
would  he  worth  $723  in  about  fifteen  years.  More  than  two-thirds  might 
he  cut  off  at  tae  end  of  twelve  years. 

Mr.  H.  C.  Raymond,  of  Pottawatomie  County,  Iowa,  says  that  thirty 
cotton-wood  trees  were  planted  twelve  years  ago,  being  two  feet  high 
when  planted.  They  will  now  make  over  one-third  of  a  cord  each.  De- 
ducting forty-four  trees  for  vacancies  occasioned  by  dying  out,  an  acre 
will  contain  about  five  hundred  trees,  if  planted  in  rows  ten  feet  apart  and 
eight  feet  in  the  row.  Dry  cotton-wood  is  now  worth,  in  Council  Bluffs, 
$9  per  cord.  The  cost  of  planting,  cultivating,  and  the  interest  on  one 
acre  of  land  for  twelve  years  will  not  exceed  $100.  He  estimates  that 
at  the  end  of  twelve  years  the  trees  will  make  167  cords,  worth  $1,503. 
Deducting  $501  for  chopping  and  hauling,  at  SI  and  $2  per  cord,  respect- 
ively, and  $100  for  cultivating,  we  have  $!)02  for  the  value  of  the  wood 
at  the  end  of  twelve  years,  making  a  net  profit  of  about  375  for  each 
year. 

A  maple  grovo'near  St.  Johnsbury,  Vermont,  occupies  the  site  of  a 
corn  field  of  sixty -four  years  ago.  It  is  a  natural  growth,  has  twice 
produced  a  quantity  of  valuable  wood  in  thinning,  has  been  used  as 
a  sugar  orchard  tor  six  to  eight  years,  and  is  deemed  worth  $200  per 
acre. 

Dr.  Joliu  A.  Warder,  of  Cincinnati,  recently  measured  a  number  of 
trees  planted  twenty  years  ago  in  Springfield,  Ohio,  with  the  following 
result,  the  measurement  being  taken  one  foot  above  the  ground:  Eu- 
ropean Lirch,  10.V  inches ;  paper  bird),  10J ;  red  cedar,  i),'i ;  white  elm, 
1*4 ;  white  pine,  14£ ;  Norway  spruce,  14 ;  Austrian  pine,  15 ;  ailanthus, 
15;  burr  oak,  15 ;  silver  poplar,  17  j  inches.  The  following  were  on  culti- 
vated ground:  White  or  paper  birch,  14  indies;  silver  pine,  1-1J;  Euro- 
pean larch,  18;  deciduous  cypress,  20  inches. 

Dr.  Warder  recommends  that  tbe  farmers  of  Ohio  plant  one-fourth  of 
their  farms  with  timber  forests.  lie  thinks  that  the  increased  product 
nf  the  remainder  would  fully  inako  up  for  the  loss  of  the  one-fourth,  in 
Consequence  of  the  benefits  of  the  shelter  alone,  besides  the  limber  and 
wood  produced.  Be  would  plant  the  trees  four  to  .six  feet  apart,  that  they 
may  grow  tall,  and  not  need  to  be  trimmed.  He  thinks  that  the  black  lo- 
cust  {Glcilitschiatriacantkoi)  is  a  very  valuable  species  for  cultivation,  on 
account  of  its  rapid  growth,  firmness,  and  great  durability.  He  recently 
sold  one  acre  of  forest  trees  of  this  species,  scarcely  a  tree  of  which  was 
over  fifteen  years  old,  for  $1,000.  Xho  timber  was  used  for  paving  the 
streets  in  Cincinnati ;  and,  from  experiments  which  have  been  made,  it 
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is  found  to  be  a  very  valuable  article  for  this  purpose.  Colonel  Rich- 
mond, of  Sandusky,  about  eighteen  years  ago  planted  a  piece  of  burnt 
laud  with  these  trees,  after  haviug  cultivated  it  a  few  years  with  otlier 
crops,  and  now  they  are  about  forty  feet  high,  and  young  trees  are  com- 
ing up  from  their  seeds  all  through  the  forest.  The  borer  has  not 
troubled  the  trees  much  in  this  section  of  the  country  wheu  they  have 
been  planted  hi  large  groves  or  masses. 

Mr.  D.  C.  Scoueld,  of  Elgiu,  Illinois,  says  that  pine  and  larch,  as  demon- 
strated iu  his  own  grounds,  attain  the  height  of  thirty  to  thirty-five 
feet,  with  a  diameter  of  eight  to  twelve  inches  at  the  collar,  in  twelve 
years.  He  would  plant  three  feet  apart,  every  fourth  tree  each  way  a 
pine,  the  remainder  larches,  a  proportion  of  one  to  sixteen,  giving  the 
pines  twelve  feet  each  way.  One  square  yard  to  each  would  admit  of 
4,840  trees  on  one  acre ;  but  Mr.  8.  abates  a  few  for  possible  losses,  and 
supposes  4,800  trees,  of  which  300  are  pines,  and  proposes  to  cut  out 
2,400  larches  at  the  end  of  seven  years;  1,200  more  at  the  end  of  fourteen 

! rears;  COO  at  the  end  of  twenty-one  years,  and  the  remaining  300 
arches  at  the  cud  of  thirty  years,  leaving  three  hundred  pines  twelve 
feet  apart  each  way.    lie  figures  the  yield  as  follows : 

3,400  trees  as  grape  stakes,  at  5  cents $120 

1,200  trees  an  fence  posts,  (4,000,  at  25  cents) .1,000 

600  trees,  nt  83 1,800 

300  trees,  at  $20 6,000 

4,500  trees,  aggregating  in  thirty  years 8,920 

Ho  values  the  remaining  pines  at  $0,000,  to  be  worth  89,000  in  ten 
years  more,  and  $15,000  in  twenty  years,  making  in  all,  at  the  end  of 
fifty  years,  $23,020.  This  is  of  course  hypothesis,  and  perhaps  extrava- 
gance, which  the  reader  may  abate  in  accordance  with  his  own  judgment. 

While  the  public  mind  should  he  guarded  against  extravagant  esti- 
mates, in  which  the  proceeds  of  a  large  area  are  based  upon  the  growth 
and  yield  of  a  few  trees,  it  is  proper  to  note  the  results  of  judgment  in 
selecting,  system  and  care  in  planting,  skill  in  cutting  and  marketing, 
which  in  foreign  countries  have  transmuted  rose-colored  theories  into 
golden  reality  in  actual  practice.  Making  due  and  heavy  allowance  for 
the  estimates  of  individuals  presented  in  these  pages,  for  drawbacks 
which  are  sure  to  meet  the  tree-planter  at  every  turn,  there  is  still 
abundant  margin  for  profit  and  inducement  for  effort,  which  should  lead 
to  the  extension  of  forest  culture  till  the  West  shall  have  a  larger  area 
in  timber  than  when  the  era  of  settlement  commenced. 

LAWS  FOR  ENCOURAGING  FOREST  CULTURE.    * 

The  legislature  of  Missouri  passed  a  law  the  present  year  for  the  en- 
couragement of  forest  culture,  by  which  any  person  who  will  plant  an 
acre  or  more  of  forest  trees,  or  a  row  one-fourth  of  a  mile  long,  with 
the  trees  a  rod  apart,  on  his  own  land,  shall  receive,  after  cultivating 
them  three  years,  n  bounty  of  $2  yearly  for  fifteen  years,  provided  the 
trees  in  the  mean  time  shall  bo  kept  alive  and  in  a  growing  condition, 
The  Massachusetts  Society  for  Promoting  Agriculture  offered,  in  1858, 
a  premium  of  $1,000  for  the  best  plantation  of  forest  trees  growing  in 
18T0,  and  planted  in  1860.  That  premium  has  been  awarded  to  Major 
Ben.  Perley  Poore.  The  California  State  Board  of  Agriculture  ottered, 
last  spring,  $50  for  the  largest  quantity  of  useful  forest  trees  planted 
during  the  year.    The  Board  of  Directors  of  the  State  Agricultural  So- 
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ciety  of  Illinois  offered  a  premium  of  81,000,  payable  in  1881,  for  the 
best  ten  acres  of  artificial  timber  forest.  la  1805  Nebraska  enacted  a 
law  for  encouraging  forest  culture.  The  State  of  New  York  it)  paying 
bounties  for  the  same  purpose,  through  her  agricultural  societies.  In 
Europe  the  governments  foster  this  industry  by  various  and  effective 
means,  and  are  making  it  a  specialty  of  national  interest. 


SILK  CULTURE. 

Some  progress  in  silk  culture  has  recently  been  made  in  California. 
The  disease  prevailing  among  silk-worms  in  the  south  of  Europe  bus,  for 
several  years,  created  a  targe  demand  for  silkworm  eggs,  aud  a  lucra- 
tive trade  with  France,  Italy,  aud  China  has  been  carried  on.  At  the 
present  time,  however,  as  a  cousequence  of  the  war  between  France  and 
Germany,  this  industry  has  suffered  an  unexpected  check,  as  orders 
received  from  Paris  last  spring  for  large  quantities  of  eggs  were 
countermanded  after  the  commencement  of  the  war,  which  has  ren- 
dered the  product  of  the  year  almost  an  entire  loss.  This  contin- 
gency, which  is  only  temporary,  will  not  be  likely  to  happen  again  very 
soon,  aud  such  is  the  encouragement  for  the  production  of  eggs  and  co- 
coons in  future,  that  more  mulberry  trees  have  been  planted  in  the  State 
this  season  than  in  any  former  year.  Sericultnrists  are  sanguine  that 
the  business  will  soon  be  much  better  than  ever  before. 

In  1868  an  act  was  passed  by  the  legislature  of  California  for  the 
encouragement  of  silk  culture,  aud  bounties  have  since  been  paid  to  tbo 
following  persons  in  the  counties  named :  To  H.  G.  Ballou,  of  Yolo,  §300 
for  100,000  cocoons;  to  Mrs.  E.  M.  Weston,  of  Sacramento,  81,875  for 
025,000  cocoons;  to  S.  J.  Seivffregau  and  Leon  Gamucrt,  of  Santa  Clara, 
8250  each;  to  A.  Packard,  of  Santa  Barbara,  8450  for  150,000  cocoons; 
to  A.  lsoard  and  A.  Miller,  of  Nevada,  8-50  each.' 

Silk-worms  were  first  hatched  in  California  in  1800,  and  numbered 
about  500;  in  1800,  the  number  was  estimated  at  300,000;  in  1807, 
500,000;  in  1808,  2,70U,«K);  in  1800,  3,500,000.  In  June  last  the  Scientific 
Press  expressed  the  opinion  that  there  would  be  25,000,000  in  1870. 
Mr.  William  Agnes,  an  experienced  silk  manufacturer,  considers  the  raw 
silk  produced  there  equal  to  the  best  India  or  Japan.  Mr.  Kyle,  of  Pater- 
son,  New  Jersey,  expresses  the  same  opinion.  The  fiber  is  very  strong, 
fine,  free  from  all  impurities,  and  remarkably  smooth  aud  glossy.     , 

Mr,  Leon  Gambert,  of  East  San  Jose,  who  has  been  breeding  silk- 
worms for  the  past  two  years,  ami  received  this  year  a  premium  of  8-50  for 
silk  culture,  has  5,000  mulberry  trees  of  the  Moretti  or  Italian  variety,  be- 
sides 10,000  of  the  same  kind  in  a  nursery,  some  of  which  are  two  and 
others  three,  years  old,  valued,  respectively,  at  $10  and  815  per  hundred. 
He  considers  the  Moretti  variety  the  best  for  silkworms.  Last  year  he 
raised  seventy  ounces  of  eggs,  worth  83  per  ounce  All  the  work  of 
feeding  and  tending  was  done  by  "::e  lady.  This  year  he  is  hatching 
three  an'  one-half  ounces  of  eggs,  from  which  he  expects  to  get  about 
140,000  silkworms.  These  worms  will  produce  moths  enough  to  lay  400 
ounces  of  eggs,  worth  83,080.  One  hundred  and  fifty  female  moths  will 
lay  an  ounce  of  eggs.  But,  as  about  one-half  the  number  of  the  moths 
from  the  cocoons  are  males,  300  cocoons  are  usually  considered  necessary 
to.  produce  moths  enough  to  yield  one  ounce  of  eggs.     His  silk-worms 
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are  of  the  French  variety,  which  he  says  will  produce  the  strongest  and 
best  silk.  The  Japanese  silk- worms  do  not  succeed  well,  and  are  not 
worth  so  much  by  one-third  as  the  French.  He  sells  his  cocoons  in 
European  markets,  to  which  they  may  be  transported  with  perfect 
safety. 

The  worms  when  first  hatched  are  fed  upon  the  tenderest  leaves,  the 
tip  ends  of  the  growing  side-shoots  being  used  for  this  purpose.  When 
tho  worms  become  older  and  stronger,  larger  leaves  are  used,  and  so  on 
till  they  are  full-grown,  when  they  require  the  strongest  food.  They 
are  fed  upon  shelves,  on  which  the  leaves  are  strewn  in  the  form  of  a  ring 
or  wreath  about  a  foot  in  diameter.  This  method  is  found  to  be  the  most 
favorable  for  ventilation  and  cleanliness. 

Mr.  Jesse  Williams,  whose  farm  is  seven  miles  from  Watsonville,  in 
Santa  Cruz  County,  which  joins  Santa  Clara  County,  has  three  acres  of 
land  planted  with  ranlberry  trees  of  the  multieauUa  variety,  which  he  re- 
gards as  the  best  for  feeding  silk-worms  when  the  production  of  eggs  is 
more  of  an  object  thaD  that  of  silk.  His  trees  are  three  years  old,  and  he 
prunes  them  back,  so  as  to  give  them  a  bushy  form,  with  numerous  small 
shoots  and  limbs.  He  says  that  he  can  get  moro  leaves  and  of  better 
quality  by  this  method  of  training.  He  is  hatching  this  season  160,000 
worms  from  four  ounces  of  eggs.  The  trees  on  the  three  acres  will  afford 
an  ample  supply  for  feeding  them.  He  has  a  separate  building  for  a 
breeding  room,  to  which  plenty  of  air  can  be  admitted,  although  a  strong 
draught,  is  not  allowed  to  blow  upon  the  worms.  He  expects  to  pro- 
duce 500  ounces  of  eggs  this  year,  which  will  bo  sufficient  to  hatch 
20,000,000  of  worms.  Jt  is  his  intention  also  to  plant  this  year  5,000 
more  trees,  and  to  build  a  cocoonery  which  will  be  of  sufficient  size  to 
accommodate  2,000,000  worms. 

The  reports  of  the  surveyor  general  of  California  exhibit  a  production 
of  8,200  pounds  of  cocoons  in  1868,  against  3,043  pounds  in  1867.  The 
number  of  mulberrv  trees  reported  in  1808  was  374,125,  against  356,053 
in  1867. 

Mr.  J.  N.  Hoag,  of  Yolo,  in  tho  season  of  1809,  from  fiftv  to  sixty  acres 
of  land,  containing  300,000  trees,  led  1,500.000  worms. 

Mr.  E.  Mailer,  of  Nevada  County,  from  105,000  trees  fed  50,000  worms. 
Ho  states  that  bis  best  eggs  arc  those  exposeil  all  winter  on  his  trees,  at 
an  elevation  of  1,SQ0  feet  above  the  level  of  the  sea, 

Mr.  Albert  Brewster,  a  sericulturist  of  Los  Angeles,  is  feeding  bis 
worms  with  branches  this  year,  thus  saving  the  labor  of  pulling  the  leaves. 
He  says  this  season  has  been  more  favorable  than  the  last.  The  worms 
have  been  longer  in  maturing  than  if  the  weather  hud  been  warmer,  but 
they  could  not  be  more  healthy.  About  60,000  of  his  worms  had  com- 
menced to  spin  their  cocoons;  the  remainder,  about  200,000,  were  yet 
small,  beiug  more  recently  hatched.  The  winter  which  followed  the 
prosperous  silk  season  of  1863,  in  California,  was  open  and  pleasant; 
but  the  following  spring  was  late,  cold,  aud  unfavorable  to  a  healthy 
growth  of  the  mulberry  leaf.  The  electric  condition  of  the  atmosphere 
was  unusually  disturbed ;  and,  until  late  in  June,  showers  were  almost 
uniformly  followed  by  cold  and  disagreeable  weather. 

The  effects  of  au  exceptional  season  were  plainly  visible  in  the  foliage 
of  the  peach,  aud  the  irregular  growth  and  deficient  flavor  of  its  fruit, 
and  in  an  uuevenuess  of  growth  in  the  hop  fields,  such  as  had  never  be- 
fore been  observed  in  the  State.  Apiarists  experienced  an  unaccus- 
tomed loss  of  bees,  aud  a  deficiency  iu  proportional  product  and  in  the 
quality  of  honey;  and  a  significant  fact  to  naturalists  was  the  scarcity 
of  .butterflies,  usually  so  abundant  at  certain  seasons.    These  pecoliari- 
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ties  of  the  spring  of  1860  caused  the  loss  of  a  large  portion  of  the  first 
feeding  in  tbnt  year,  and  threw  a  temporary  discouragement  over  the 
■  minds  of  beginners  in  silk  culture,  who  had  indulged  sanguine  expecta- 
tions from  the  prosperity  of  that  industry  iu  former  years. 

Mr.  J.  N.  Hoag,  of  Yolo,  a  prominent  silk  cultnrist,  incited  by  the  deep 
interest  felt  in  the  subject,  published  a  resume  of  his  experience,  during 
the  season  of  18G9,  in  the  Transactions  of  the  State  Agricultural  Society, 
in  which,  alluding  to  the  facts  already  stated,  he  showed  that  the  mis- 
fortunes of  the  season  were  no  just  grounds  for  discouragement  as  to  the 
future;  that  they  would  in  fact  become  rather  a  benefit  than  otherwise, 
by  creating,  at  this  early  stage  of  a  vast  prospective  business,  a  better 
understanding  of  the  modes  of  culture  best  adapted  to  California  regions ; 
and  that  a  large  proportion  of  the  losses  of  the  season  was  owing  to 
needless  and  injurious  precautionary  measures,  founded  on  the  practice 
of  European  countries,  where,  by  reason  of  less  favorable  climates,  the 
artificial  processes  are  resorted  to. 

The  errors  committed  by  himself  and  other  silk  culturists  consisted 
in  the  excessive  and  ill-timed  use  of  refrigerator  boxes,  and  other  means 
of  retarding  hatching  till  a  late  and  more  favorable  period  of  the  season. 
Too  great  use  also  was  made  of  artificial  beat  at  the  period  of  batching, 
in  an  unwise  anxiety  for  exact  regularity  of  temperature.  Another  cause 
of  mischief  was  the  excessive  cutting  back  of  mulberry  trees,  to  supply 
demands  for  cuttings,  resultiug,  througb  the  aid  of  unfavorable  meteoro- 
logical conditions,  in  so  large  an  absorption  of  water  by  the  leaves  as  to 
render  them  unhealthy  food  for  silk-worms. 

As  au  example  of  the  special  profits  derivable  from  growing  silk-worm 
eggs,  he  states  that,  in  1SGS,  he  fed  the  leaves  from  three  and  one-half 
acres  covered  with  two-year-old  itorus  multicaulis  trees,  grown  from  cut- 
tings without  transplanting,  and  cut  back  in  the  spring  or  winter  close  to 
the  ground,  the  tops  being  used  for  cuttings,  so  that  they  furnished  but 
little  more  than  half  the  early  foliage  which  they  would  have  afforded 
if  they  had  been  pruned  only  with  a  view  to  feeding  purposes.  The 
feeding  was  commenced  June  1,  and  completed  July  35.  The  following 
is  a  statement  of  receipts,  expenses,  and  resulting  profits : 

496JJ  onncea  eggs.  Bold  toll.  aadl!.,  ni$1  peroimo 81,043  70 

Valneof  rgsfl  sold  to  ofbur  purtirs,  and  (frga  retained 1,837  50 

Perforated  cocoon  a  sold 75  30 

Total  receipts IS,  919  50 

Expenses  of  labor,  £ic 472  00 

Profit 3,447  50 

This  result  shows  an  average  net  profit  per  acre  of  £D8o,  obtained  on 
fifty -five  days'  feeding. 

Mr.  II.  G.  Ballon,  of  Yolo  County,  states  that  from  cue-tenth  of  an  acre 
of  two-year-old  trees  which  were  sintering  greatly  from  neglect,  ami  were 
very  uneven  in  growth,  he  obtained  600  pounds  of  leaves,  being  at  the 
rate  of  6,000  pounds  of  leaves  per  acre.  Procuring  an  additional  supply 
from  another  source,  he  used  1,500  pounds  of  leaves,  equivalent  to  the 
foliage  of  one-quarter  of  an  aero,  with  which  bo  matured  the  worms  from 
one  oonco  of  egga  of  the  French  variety,  this  crop  of  worms  producing 
sixty  ounces  of  eggs,  worth  £240,  and  twelve  pounds  of  perforated 
cocoons,  worth  §9,  making  a  total  of  8249  as  the  gross  product  of  one- 
quarter  of  an  acre,  or  8U9ti  per  acre. 

The  profit  on  eggs  and  cocoons  made  by  Mr.  T.  B.  Flint,  of  Sacra- 
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metito,  from  the  feeding  of  one  acre,  is  estimated  at  $1,261,  after  deduct- 
ing $175  for  expense  of  feeding. 

Mr.  Hoag  asserts  that  by  cultivating  the  trees  as  dwarfs,  planted  near 
together,  twice  as  much  foliage  per  acre  can  be  grown  at  each  crop  as 
can  be  obtained  by  the  orchard  system  of  large  trees,  which  is  necessary 
in  the  more  moist  climates  of  Southern  Europe;  and,  as  in  California 
two  crops  of  leaves  can  be  gathered  yearly  without  injury  to  the  trees, 
the  yield  of  leaves  there  would  be  to  that  of  Europe  as  four  to  one, 
amounting  to  about  64,000  pounds  per  acre  yearly,  sufficient  for  the 
production  of  640  pounds  of  reeled  silk,  at  the  usual  rate  of  one  pound 
of  reeled  silk  from  100  pounds  of  leaves.  Reeled  silk,  even  of  poor  qual- 
ity, is  worth  $7  per  pound  throughout  the  world,  while  exhibits  of  the 
San  Francisco  market  in  1869  show  prices  of  California  reeled  silk  from 
trivoltine  Japanese  worms  reaching  $0  per  pound,  and  from  the  annual 
varieties,  $12  to  $15  per  pound.  Taking  $7  per  pound  as  the  average 
value,  the  annual  product  of  reeled  silk  from  one  acre  of  leafage  would 
be  $4,480.  The  expense  account  is  stated  as  follows :  Rent  of  land  and 
cocoonery,  $50;  cost  of  cultivation  of  land,  and  feeding  worms,  $800; 
hire  of  Cbiuese  or  of  white  girls  or  boys,  in  reeling  silk,  1,280  days'  work, 
putting  the  price  of  a  day's  work  at  $1  for  one-half  pound  of  reeled  silk, 
$1,280;  total  expense,  $2,130;  leaving  a  net  profit  of  $2,350. 

Mr.  Hoag  advises  farmers  in  California  to  prosecute  silk  culture  in 
conjunction  with  the  usual  branches  of  agriculture,  except  in  the  coast 
counties,  where  the  climate  in  summer  and  autumn  is  damp  and  foggy, 
and  asserts  that  mulberry  trees  are  more  readily  and  cheaply  grown 
than  fruit  trees,  and  that  any  person  can  in  an  hour's  time  be  taught  in 
the  cocoonery  how  to  manage  and  feed  the  worms,  and  save  and  cure 
the  cocoons  for  market ;  and  that,  with  four  days  of  instruction  and  three 
weeks  of  practice,  a  woman  or  girl  can  become  expert  in  the  art  of  reel- 
ing silk. 

The  foreign  silk-worm  which  feeds  upon  the  aitanthus,  introduced  into 
the  United  States  years  ago.  is  found  in  abundance  in  different  parts 
of  the  country,  yet  little  has  been  accomplished  in  utilizing  its  cocoons. 
A  more  particular  statement  of  its  distribution  and  comparative  value, 
and  of  the  introduction  of  the  oak-feeding  worm,  may  be  found  in  the 
report  of  the  Entomologist  in  this  volume. 

SILK  MANUFACTURE. 

In  the  Northern  States  silk  is  manufactured  into  dress  goods,  ribbons, 
velvets,  and  trimmings,  the  amount,  according  to  statements  in  com- 
mercial papers,  being  variously  estimated  at  $10,000,000  to  $20,000,000 
worth  annually.  We  have  found  it  difficult  to  obtain  reliable  informa- 
tion, and  cannot  vouch  for  the  absolute  correctness  of  the  following 
affirmations  and  figures,  but  present  for  what  they  are  worth  statements 
apparently  reliable.  Boston  reports  fifty  silk  factories,  mainly  engaged 
in  the  manufacture  of  velvets;  New  York  City,  fifty;  and  the  business 
is  carried  on  extensively  in  Schenectady,  Troy,  Yonkers,  and  at  Oneida, 
by  the  Oneida  Commnuity,  who  commenced  late  in  1806,  manufacturing 
nearly  $25,000  worth  in  1867,  and  now  employ  130  female  operatives  in 
their  silk  factories.  A  considerable  business  is  done  at  Mansfield,  Hat- 
field, and  Manchester,  in  Connecticut.  A  company  in  Manchester  is 
said  to  fabricate  yearly  60,000  pounds  of  "thrown  silk,"  60,000  pounds 
of  "  patent  spun^"  100,000  pieces  of  belt  ribbon,  and  000,000  yards  of 
wide  goods,  consisting  of  dress  silks,  gros  grains,  poplins,  foulards,  and 
pongees,  and  employs  1,000  operatives.  The  capital  invested  in  Massa- 
chusetts, New  York,  and  Connecticut,  is  $5,000,000.     Philadelphia  has 
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thirty  factories,  with  a  capita)  of  $1,500,000.  Paterson,  New  Jersey, 
has  fifteen  factories.  One  corporation  manufactures  every  montb  3,000 
pounds  of  silk  thread,  1,000  grows  of  Bilk  braids,  600  gross  of  hat  bands, 
350  yards  of  Bcrge,  and  employs  300  operatives,  mostly  children.  An- 
other makes  70,000  yards  of  dross  trimmings  monthly.  Tho  aggregate 
number  of  persons  employed  in  the  factories  at  Paterson  is  3,500,  and 
there  are  70,000  spindles.  The  raw  silk  used  by  these  companies  is  im- 
ported from  China  and  Japan  free  of  duty,  bat  first  passes  through  the 
English  market,  where  the  prices  arc  fixed. 

Mr.  E.  V.  De  Boissiere,  a  wealthy  French  gentleman,  has  engaged  in 
silk  culture  and  manufacture  near  Williamsburg,  Franklin  County,  Kan- 
sas, upon  an  estate  of  3,200  acres,  lie  has  already  planted  over  half  a 
million  of  young  mulberry  and  ailnntbus  trees,  raised  from  seed  imported 
from  France,  China,  and  California,  and  is  every  year  enlarging  the  area 
of  his  groves.  He  proposes  to  raise  his  own  stock  of  raw  material,  which 
bethinks  will  bo  easily  accomplished  when  bis  trees  have  fully  matured. 
Until  these  become  available  for  feeding,  he  will  import  from  China, 
France,  and  other  foreign  countries,  a  supply  of  material  for  his  manu- 
facturing enterprise.  The  cotton  fiber  used  in  some  of  his  fabrics  he  is* 
compelled  to  procure  in  Manchester,  England,  none  of  sufficient  fineness 
being  yet  produced  in  this  country. 

The  erection  of  buildings  designed  to  accommodate  both  the  looms 
and  the  weavers,  with  tbeir  families,  has  already  been  commenced.  One 
large  frame  building  is  occupied  by  two  families,  with  looms  for  weav- 
ing dress  silks.  Another  still  larger  building  has  been  erected  for  the 
accommodation  of  a  number  of  families  and  for  a  velvet>ribbon  loom. 
A  large  Btone  factory  has  just  been  completed,  in  which  will  be  placed 
three  velvet-ribbon  looms,  with  machinery  for  making  silk  thread,  twist, 
tec  All  of  this  machinery  has  arrived  in  this  country,  and  will  be  imme- 
diately set  in  operation.  The  velvet-ribbon  loom  now  in  operation  pro- 
daces  250  to  300  yards  of  ribbon  per  day,  or  28  double  pieces,  woven  back 
to  back,  with  a  nap  or  plash  connecting  them,  which  is  cut  by  a  knife 
vibrating  with  the  movement  of  the  loom.  In  some  of  the  lower-priced 
fabrics  the  warp  is  wholly  or  partly  cotton. 

Mr.  De  Boissiere  exhibited  at  the  late  Ottawa  County  fair  several 
specimens  of  silk  velvet  ribbon,  which,  in  fineness  of  texture,  compact- 
ness of  fabrication,  and  brilliancy  of  color,  will  compare  favorably,  it 
is  claimed,  with  tho  most  elaborate  products  of  the  Old  World.  This 
branch  of  silk  manufacture  has  hitherto  been  confined  mostly  to  a  few 
localities  in  France. 

Some  of  Jhc  features  of  cooperative  associations  have  been  adopted 
in  this  enterprise.  Mr.  Do  Boissiere  proposes  to  erect  a  building  300 
feet  long  by  150  wide,  three  stories  high,  with  an.  open  court  200  feet  by 
100,  for  the  accommodation  of  female  specialties.  A  common  refectory 
will  be  provided,  and  subsistence  offered  at  the  low  prices  attainable  by 
this  method.  He  is  now  importing  from  France  fresh  supplies  of  skilled 
labor  and  machinery. 

The  California  Silk  Manufacturing  Company,  which  was  organized 
March  -1,  1870,  with  a  capital  of  $50,000,  has  engaged  an  experienced 
silk  manufacturer,  and  proposes  to  erect  immediately  a  factory  building 
1-5  feet  long,  50  wide,  and  two  stories  high.  The  culture  and  manufac- 
ture of  silk  bid  fair  to  become  one  of  the  most  important  interests  in 
the  State. 

DISEASES  OF  THE  SILK -WO  EM. 
A  writer  in  tho  North  China  Daily  News,  of  Juno  30, 1870,  says  that 
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the  silkworm  disease,  the  p$brinet  has  recently  been  discovered  in  the 
eggs  of  the  silk-worms  of  Japan,  notwithstanding  the  distinct  declara- 
tion of  the  Italian  commission  to  the  contrary.  It  first  exhibits  itself  in 
the  form  of  a  corpuscle  in  the  egg,  and  is  said  to  be  contagious  and  or- 
ganic, and  capable  of  transmission  by  propagation.  An  examination 
of  fifty  cards  being  made  by  Lewis  Crivelli,  only  six  were  found  to  be 
sound.  The  Italian  congress  called  to  investigate  the  subject  came  to 
the  conclusion  that  the  disease  has  its  origin  in  this  corpuscle.  The 
Japanese,  therefore,  have  now  to  contend  with  this  disease,  and  also  with 
another,  called  tho  ly't,  besides  an  enfeebled  state  of  the  silk-worm, 
caused  probably  by  the  enormous  demands  for  the  eggs  during  a  few 
years  past.  These  difficulties  are  very  formidable,  and  will  require  the 
most  energetic  efforts  on  the  part  of  the  silk-growers  and  the  Japanese 
government  to  counteract  them,  Tho  government  has  already  distrib- 
uted throughout  the  silk  districts  Mr.  Adams's  report  on  the  ttji,  in  which 
he  describes  bow  it  fastens  itself  on  the  young  worms,  and  deposits  its 
eggs  within  their  skins.  He  shows  the  necessity  of  destroying  the  vji 
at  once,  instead  of  throwing  it  away  as  if  a  dead  insect,  when  in  reality 
,it  is  a  living  one  in  the  grub  state.  He  recommends  further  that  when 
.  silk-worms  are  about  to  spin  their  cocoons,  the  peasants  should  sepa- 
rate all  those  worms  which,  from  the  black  mark  on  them,  are  known 
to  contain  vji,  and  suffocate  all  the  cocoons  which  they  produce,  thus 
destroying  the  vji  at  the  same  time.  These  cocoons  would,  of  course,  be 
used  for  silk.  The  home  department  of  Japan  has  called  the  careful 
attention  of  the  silk  producers  to  tbe  various  diseases  to  which  the  silk- 
worm is  liable,  and  has  demanded  that  they  should  search  out  the  causes 
which  produce  them,  instead  of  referring  them  to  a  supernatural  power 
over  which  man  has  no  control.  It  has  also  offered  honorable  mention 
and  liberal  rewards  to  those  who  will  discover  the  best  methods  of  eradi- 
cating the  disease,  or  of  improving  the  breed  or  the  system  of  rearing 
the  worms.  It  is  confidently  expected  that  these  efforts  of  the  govern- 
ment will  result  favorably  in  putting  an  end  to  these  diseases,  and 
bringing  the  silk  production  np  to  its  original  standard. 

It  is  supposed  by  some  that  the  disease  is  caused  by  a  small  fly  which 
deposits  its  eggs  on  the  silk- worm  just  before  the  latter  enters  tbe  cocoon. 
These  eggs,  adhering  to  the  worm,  are  carried  into  the  cocoon,  where  they 
hatch  about  the  time  the  cocoon  is  finished,  producing  very  small  mag- 
gots, which  prey  upon  and  destroy  the  chrysalis. 

Dr.  Try  ski,  the  Austrian  commissioner  to  Japan,  visiting  California 
on  his  way  home,  informed  Mr.  Hoag  that  the  losses  of  cocoons  set  aside 
for  eggs  in  Japan,  in  18G9,  ranged  from  30  to  75  per  cent.,  the  usual  sup- 
ply of  eggs  being  diminished  in  corresponding  proportion,  •  As  a  conse- 
quence, eggs  commanded  84  50  to  $5  per  ounce;  but  notwithstanding 
this  high  price,  there  had  been  shipped  to  Europe,  up  to  the  time  of  his 
leaving  Japan,  1,300,000  ounces,  at  a  cost  in  Japan  of  about  $5,850,000, 
tho  shipment  being  still  in  progress,  and  estimated  to  reach  for  the  year 
3,000,000  ounces,  at  a  cost  of  $9,000,000.  He  also  stated  that  California 
had  the  power  to  secure  this  trade,  for  the  reason  that  the  disease  men- 
tioned is  extending  its  ravages  in  Japan,  causing  serious  diminution  in 
the  supply  of  eggs  and  a  corresponding  increase  in  price. 

Professor  Tyudall,  in  an  address  recently  delivered  in  Liverpool  be- 
fore tho  British  Association,  estimates  that  France  has  sustained  a  loss 
of  $242,000,000  within  the  last  seventeen  years,  caused  by  the  pibrine, 
or  silk-worm  disease. 

M.  Sintrae,  of  France,  has  made  a  series  of  experiments,  which  he  has 
communicated  to  .the  .Academy  of  Sciences  in  Paris,  to  ascertain  tbe 
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cause  of  the  silk-worm  disease  now  so  prevalent  in  that  country  and 
other  parts  of  Europe  and  Asia.  From  his  experiments  he  concludes, 
that  the  worms  succeed  mnch  better  when  raised  in  the  open  air  than 
when  kept  in  close  rooms  at  high  temperatures,  as  is  usually  the  case; 
that  they  bear  very  well  a  temperature  as  low  as  47°  and  as  high  as 
104°;  and  that  they  are  not  injured  by  the  direct  rays  of  the  sun  nor  by 
sadden  changes  of  temperature.  He  attributes  the  disease  to  confine- 
ment in  too  close  rooms,  and  recommends  that  they  be  kept  in  open  sheds, 
with  roofs  sufficient  to  keep  off  the  rain.  Worms  kept  in  this  way  yield 
very  satisfactorily,  38  ounces  of  eggs  furnishing  sufficient  silk-worms  to 
produce  372i  pounds  of  cocoons,  besides  a  large  number  of  eggs  from 
which  to  rear  a  new  stock, 

SILK  SUPPLY, 
In  consequence  of  the  diseases  of  the  silk-worm,  the  imports  of  raw  silk 
into  Great  Britain  have  fallen  off  40  per  cent.,  and  prices  have  risen  100 
per  cent.  Many  silk  manufacturers  have  abandoned  their  business  and 
sought  other  employment  Imports  of  silk  from  China  into  Great 
Britain,  between  the  years  1857  and  1864,  fell  from  0,000,000  pounds 
per  annum  to  3,000,000  pounds ;  and  in  one  year,  1864,  they  fell  from 
7,000,000  to  3,000,000  pounds.  To  remedy  this  evil,  the  silk  manufac- 
turers of  England  have  formed  a  company,  called  the  "  Silk  Supply 
Association,"  the  object  of  which  is  to  stimulate  silk  production  by  cot- 
tage culture,  and  in  every  other  practicable  way,  in  all  countries  where 
the  Bilk-worm  can  be  raised;  to  encourage  the  introduction  and  ex- 
change of  eggs  of  the  best  kinds  of  silkworms;  to  impart  practical 
suggestions  to  silk -producers  for  improving  the  quality  of  their  silk  and 
the  manner  of  reeling  it;  to  promote  importations  of  cocoons  from  coun- 
tries which  have  not  facilities  for  reeling  them:  and  to  confer  with  all 
consular  agents  in  foreigu  countries  to  secure  their  cooperation  in  pro- 
moting and  extending  the  culture  of  silk  in  all  places  where  they  can 
exert  an  influence.  The  association  has  already  published  a  "  Guide  to 
Sericulture,"  and  intends  soon  to  issue  a  monthly  journal,  called  the 
Journal  of  the  Silk  Supply  Association,  for  the  purpose  of  more  effect- 
ually carrying  out  its  objects.  An  attempt  to  culti  vate  the  Bombyx  mart, 
or  true  Bilk-worm,  in  England,  is  proposed  to  be  immediately  undertaken, 
and  a  speedy  revival  of  silk  culture  is  confidently  anticipated. 


THE  MARKET  SYSTEMS  OF  THE  COUNTRY,  THEIR 
USAGES  AND  ABUSES. 

The  wide  margin  between  the  home  prices  of  fruits  and  vegetables, 
the  grains  and  meats  of  the  farm,  and  the  rates  at  which  they  are  sold 
to  city  consumers,  is  often  suggestive  of  extortionate  combinations  and 
oppressive  regulations  and  usages,  by  which  greed  obtains  a  large  portion 
of  the  reward  of  labor.  While  the  laborer  who  carries  the  produce  of  I  ho 
iiinn  to  the  city  larder  is  as  worthy  of  his  hire  as  the  husbandman  him- 
self, there  is  opportunity  for  oppression  in  the  fact  that  the  market  men 
and  hucksters  of  the  city  arc  voters  of  the  municipality,  and  the  selfish- 
ness of  human  nature  in  such  a  contingency  usually  involves  municipal 
regulationsin  some  degree  unjust  anil  burdensome  to  the  original  producer. 
Where  farmers  arc  permitted  equal  opportunity  with  hucksters  to  sell 
in  open  market,  there  can  be  no  ground  for  censure  of  city  dealers. 
10  a 
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The  usages  and  regulations  of  different  markets  are  so  diverse  that  it 
has  been  deemed  a  matter  of  much  importance  to  examine  in  detail  the 
peculiarities  of  the  systems  in  vogue  in  the  principal  cities  in  the  coun- 
try, with  the  hope  and  expectation  that  the  better  t'eatnres  of  the  best- 
regulated  markets  may  ultimately  secure  general  adoption.  It  was 
believed  that  a  general  reform  in  our  market  system  is  required,  and 
that  by  taking  wise  and  proper  steps  such  reform  could  be  inaugurated 
and  carried  to  gratifying  results.  The  first  step  was  to  arrive  at  a  com- 
plete statement  of  these  objectionable  usages  or  customs  in  the  food 
market  j  and  with  that  view  a  circular  was  sent  from  this  Department 
to  a  number  of  persons  who,  from  their  official  or  editorial  ppsition,  were 
likely  to  be  possessed  of  the  information  sought,  asking  information 
upon  the  following  points: 

1.  Number  of  days  in  tho  week  and  hours  of  the-  day  in  which  farmers 
are  permitted  to  sei!  from  their  wngons. 

2.  Amount  of  space  at  tho  market-houses  and  on  tho  streets  which 
they  are  allowed  to  occupy. 

3.  Prices  obtained  by  middlemen  or  hucksters,  compared  with  the  rates 
allowed  by  them  to  producers. 

4.  The  bearing  of  prevalent  usages  of  commission- men  upon  tho 
interests  of  producers. 

5.  Amount  of  license  (if  any)  required  of  fanners,  and  other  munici- 
pal restrictions  or  requirements  in  regard  to  their  sales. 

The  result  of  this  request  has  been  the  appearance  of  articles  in  the 
leading  journals  of" our  cities  reciting  tho  various  abuses  to  which  house- 
keepers are  subjected  in  purchasing  provisions. 

The  Department  is  also  in  receipt  of  long  and  in  many  cases  carefully 
prepared  reports  of  the  market  systems  of  oar  cities,  and  of  public  doc- 
uments, as  charters  and  market  ordinances,  and  in  some  cases  extended 
historical  statements  of  the  gradual  development  of  systems  to  corre- 
spond with  the  growth  of  cities.  This  mass  of  material  has  caused  some 
embarrassment  from  its  bulk  and  from  the  difficulty  of  establishing  any 
system  of  presentation  that  would  avoid  a  wearisome  repetition. 

MARKETING  IN  CITIES   OP  LESS  THAN  100,000  POPULATION. 

The  difficulties  of  supplying  the  smaller  cities  with  various  articles  of 
food  are  not  serious.  From  some,  Albany  and  Norfolk,  for  instance,  no 
complaints  have  been  forwarded.  In  Albany  tho  farmers  drive  into 
town  in  their  farm  wagons,  and  tho  only  city  usage  that  affects  them  is 
one  that  requires  the  broad  and  beautiful  street  where  they  stand  to  be . 
cleared  by  11  o'clock.  The  sales  are  made  direct  by  the  fanner  to  the 
families  or  storekeepers,  generally  through  the  agency  of  runners,  who 
earn  a  small  commission  where  produce  is  sold  in  quantity. 

The  plan  and  geographical  ]K>sitiou  of  towns  have  much  to  do  with  mar- 
ket usages.  Albany  has  the  least  cause  for  complaint  of  any  city  which 
has  answered  this  circular.  It  is  surrounded  by  a  flue  farming  coun- 
try, the  estates  extending  to  within  a  mile  iu  some  directions  of  tho  street 
where  the  principal  sales  arc  made.  That  street  is  so  broad  and  the 
grade  is  80  steep  that  making  a  market  of  the  center  of  it  does  not  lower 
its  tone  or  detract  from  its  health  fulness  as  a  place  for  residences  of  the 
first  class.  On  the  other  hand,  cities  like  Newark,  Now  York,  and  San 
Francisco,  that  are  separated  from  fanning  communities  by  arms  of 
the  sea  or  by  marshes  and  rivers,  report  the  most  objectionable  usages. 
Mobile  also,  built  on  a  peninsula  between  a  river  and  an  arm  of  the  sea, 
with  a  wide  interval  of  marsh  and  barrens  separating  itfrom  productive 
lands,  complains  of  tho  unrighteous  profits  exacted  of  the  consumer  by 
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middlemen  mid  hncksters.  In  Mobile  and  Charleston  these  hucksters 
charge  from  1  no  to  200  per  cent,  advance.  In  Norfolk  lite  advance  Is 
i|«ite  reasonable,  lieing  on  an  average  not  over  20  per  cent,  beyond  tlift 
anm  paid  Elie  producer. 

In  most  cases  it  bas  not  been  found  practicable  to  regulate  the  '-ela- 
tion* between  the  farmer  and  the  city  consumers  by  ordinance. 
It  ales  have  been  made  in  some  instances  prohibiting  tbo  sntl'to  buck 
sters,  but  they  are  either  avoided  by  a  subterfuge  or  have  heroine  dead 
letters  on  the  statute- book.  The  rapid  growth  of  our  cities,  especially 
of  the  manufacturing  cities,  where  a  majority  of  the  operatives  arc  ot 
foreign  birth,  will  of  itself  account  for  many  of  the  abuses  complained 
of.  Suppose,  for  instance,  that  Albany,  which  lias  as  good  market  usages 
as  any  town  of  its  population  in  the  conntrv,  should  grow  to  be  *  citv  of 
150,000  or  200,000,  and  that  a  majority  of  the  accession  were  from  the. 
hard-working  class,  natives  and  foreigners.  The  street  when1  now  nine- 
tenths  of  the  food  of  the  towns -people  are  bought  directly  from  the  farm- 
ers would  be  found  remote  from  the  new  and  densely  settled  parts  of  the 
city.  To  supply  them,  the  potatoes,  cabbage,  carrots,  veal,  eggs,  and 
milk  could  not  be  raised  within  easy  driving  distance.  The  railroads 
would  be  extensively  used.  The  fanner  would  not  find  it  practicable  to 
come  with  his  produce;  the  middleman  "would  become  a  necessity,  and 
it  would  be  for  his  interest  to  drive  the  producer  away  from  the  city, 
which  could  be  done  by  some  ordinance  made  in  the  hucksters'  interest. 
Of  the  formers  who  have  for  years  been  standing  on  Capitol  Hill,  some 
would  prefer  the  quiet  of  their  farms,  and  sell  their  markei- wagons;  some, 
would  prefer  the  bustle  and  possible  gains  of  the  city,  and  become  huck- 
sters. This  is  substantially  the  history  of  market  usages  in  our  towns, 
when  tttey  reach  ami  pass  a  population  of  100.000.  In  all  towns  of  less 
size,  however,  a  study  of  the  market  practices  has  convinced  us  that, 
there  is  no  difficulty  in  securing  direct  trade  between  the  farmer  mid 
the  consumer.  The  very  hands  ilia'  dropped  nnd  dug  :he  potatoes  may 
measure  them  out  by  the  bushel  or  the  barrel  at  the  door  of  the  merchant, 
the  lawyer,  mid  the  capitalist.  Ail  that  is  required  to  secure  rhisctid  is 
combination  and  cooperation  on  the  part  of  the  fanners,  followed  by  city 
ordinances,  so  framed  as  to  promote  this  direct  traffic  rather  than  tod  is 
conrage  farmers  and  throw  the  food  supplier  '"to  the  hands  of  middle- 
men and  hucksters. 

MARKET  SYSTEMS  OF  LARGE  CITIES. 
•A3  above  indicated,  when  a  ]ih.ce  returns  a  population  of  about, 
100,000,  from  the  nature  of  things,  the  length  of  streets,  the enlanced 
value  of  lands  near  the  city,  the  inilux  of  crowds  indifferent  to  the  quality 
of  their  food  or  ignorant  of  the  characteristics  of  sound  meats  and  fresji 
vegetables,  the  market  usages  undergo  a,  change,  and  the  problem  of 
furnishing  great  metropolitan  centers  with  food  in  abundance,  on  mode- 
rate terms.  Incomes  one  of  chc  first  practical  importance.  A  marke:  house 
and  a  market  system  that  were  exactly  adjusted  to  the  wauls  of  a  city 
of  00.000  or  70,000.  grow  yearly  more  inadequate  as  the  [mpnlution 
r-wells  to  ]:?l>.000,  l.'ilj.onil.  am!  to  higher  figures.  Boston  fun.i>hes  a 
notable  instance.  In  ISA'S,  when  {hoc'irner-stone  of  I-'aac'i]]  Ii:i!!  Market 
was  laid,  the  population  of  Boston  was  soiaowhaf  ]<■><  rim:,  'iu.tmo. 
mainly  included  within  :■  rii-en.it  of  a  nil'-.  The  surrounding  laiinitry  was 
thinly  popi.irted.  and  wns  i|i-vot:>il  ehieflj  u-  agri-  •dtarc.  I'min  and 
vegetables  were  raised  in  abundance  within  an  hoar's  iv.h-  i;!'  the 
market  by  wagon.  Vermont  mid  Sew  York  furnish, Vi  all  the  masts  and 
steaks  theSustou  tables  required.    Now  thetemt  >ry  .thai «  as  occupied 
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by  60,000  persons  shelters  over  200.000,  and  the  population  of  the 
city  and  of  the  towns  that  are  practically  suburbs  and  inhabited  mainly 
by  merchants  and  artisans  is  about  650,000.  The  business  at  Faneuil 
Bail  Market,  at  first  retail,  is  now  chiefly  wholesale  and  jobbing.  It  is 
tlio  great  provision  exchange  for  New  England.  Not  over  2,000  out  of 
50,000  families  go  there  to  market.  They  buy  at  second-hand  of  corner 
grocers.  There  are  739  such  shops  now,  and  there  were  but  330  in  1851, 
showing  that  the  corner-grocery  system  ia  increasing  faster  than  is  ne- 
cessary to  keep  pace  with  the  population.  The  prices  at  these  shops  are 
higher  than  at  Faneuil  Hall,  but  the  difference  is  not  excessive,  and  can 
be  kept  moderate  if  the  citizens  will  but  inform  themselves  of  Faneuil 
Hall  prices,  and  show  a  determination  to  go  there  rather  than  to  pay 
more  than  an  equivalent  for  the  loss  of  time  in  going  to  a  more  distant 
nfarket. 

The  market  system  of  New  York  closely  resembles  that  of  Boston. 
Of  public  markets  there  are  fourteen,  of  ■which  the  principal  are  Wash- 
ington, West  Washington,  Fulton,  Center,  and  Tompkins. 

Designed  originally  as  a  series  of  stalls  and  stands,  where  the  mer- 
chant or  other  citizen,  with  basket  on  arm,  could  meet  the  farmer  face 
to  face,  the  business  has  expanded  so  enormously  that  the  good-will  of 
some  of  these  stands  is  worth  from  $10,000  to  850,000,  and  there  are 
many  which  cannot  be  purchased  at  all.  Men  who  have  built  up  a  busi- 
ness and  prospered  by  it  do  not  care  to  remove  and  thereby  enable  the 
market  officials  to  dispose  of  the  stand  for  a  large  sum  of  money.  There 
are  marketmeu  who  hire  stalls  aud  do  not  occupy  them,  preferring  to 
do  business  outside,  but  to  retain  possession  of  their  stands,  thus  pre- 
venting other  persons  from  getting  them. 

The  practice  with  farmers  is  to  gather  around  the  market  with  their 
wagons  as  early  as  9  o'clock  in  the  evening  of  the  day  preceding  that  on 
which  they  expect  to  sell  their  produce.  They  must  take  their  position 
in  regular  order  and  pay  their  fees,  when  they  remain  unmolested. 
When  tbe  market  opens  in  the  morning,  the  producers  may  deal  directly 
with  hucksters  if  they  wish,  or  they  may,  if  they  do  not  care  to  wait, 
put  their  goods  in  the  hands  of  middlemen,  who,  for  a  commission  of  10 
per  cent,  for  perishable  articles,  of  25  cents  per  barrel  for  potatoes  or 
apples,  will  sell  this  produce  for  them  and  make  returns.  (Sometimes it 
is  advantageous  for  the  producer  to  dispose  of  his  articles  through  the 
commission  merchant,  especially  when  the  market  is  glutted,  or  when 
he  may  be  unable  to  be  present  in  person.  The  producers  and  huck- 
sters can  remain  in  and  around  the  market  as  long  as  they  please,  the 
old  rule  requiring  them  to  leave  at  12  o'clock  noon  being  now  obsolete. 
Producers  can,  if  they  desire,  sell  to  any  other  person  than  a  huckster 
or  commission  merchant  outside  the  market,  and  can  deliver  goods  to 
hotels  or  private  houses  if  they  wish. 

As  buyers  of  food,  tbe  population  of  New  York  can  be  divided  into 
three  classes.  There  are  the  upper  20,000,  who  live  in  five-story  brown- 
stoues,  and  spend  from  So  to  $10  daily  in  the  purchase  of  perishable  food 
and  as  much  more  forpantry  articles.  For  such,  nearness  to  a  market-house 
is  a  prime  necessity;  hence  the  steady  increase  in  the  number  and  neat- 
ness of  outfit  of  grocers'  and  butchers'  establishments  ou  or  near  fash- 
ionable streets.  The  proprietors  of  these  go  to  Washington,  West  Wash- 
ington, and  Fulton,  as  wholesale  houses,  and  take  the  cream  of  all  that 
comes,  the  tenderloins,  the  fat  chops^  the  finest  chickens,  tbe  fattest  tur- 
keys, paying  well  aud  expecting  their  customers  to  pay  better.  In  New 
York  and  Brooklyn  there  are  100,000  families  that  buy  liberally  and  in- 
tend to  have  good  food,  but  always  with  more  or  less  regard  to  economy 
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and  thrift.  For  audi,  the  market  accommodations  of  these  great  cities 
ore  wholly  inadequate.  Half  an  hoar  is  consumed  in  going  and  another 
half  hour  in  returning  from  the  markets  where  good  articles  can  be  had  ~ 
at  moderate  prices.  The  alternative  is  to  pay  a  dollar  beyond  the  proper 
value  of  a  marketing  at  a  fashionable  stall  where  meats  arc  good,  or  to 
buy  at  a  third-rate  stand,  where  the  million  go,  where  the  vegetables  are 
wilted,  the  chickens  are  bine,  and  the  beef  Texan. 

Philadelphia  has  for  generations  been  noted  for  the  excellence  of  its 
market  system.  There  is  a  law  in  force  providing  that  vegetables,  pro- 
visions, or  fruits,  exposed  for  sole  shall  not  have  been  previously  par- 
chased  within  the  limits  of  the  city.  When  the  city  erects  a  market- 
house,  one-half  of  the  building  remains  free  for  the  use  of  the  country- 
people  atteuding  the  market ;  and  no  fees,  tolls,  or  perquisites  are  to  be 
exacted  from  them  for  the  use  thereof.  Persons  who  send  or  carry  the 
produce  of  their  farms  to  market  may  sell  beef,  mutton,  &c,  slaughtered 
on  their  farms;  and  persons  so  selling  such  meats,  &c,  are  not  liable 
to  any  flue  for  selling  in  less  quantities  than  one  quarter;  provided  that 
fanners  using  the  stalls  in  the  market-houses  for  such  purposes  shall  pay 
a  rent  or  compensation  for  each  stall  not  exceeding  820  per  annum. 
The  select  and  common  council  annually  elect  a  "commissioner  of  mar- 
ket-houses." No  person  is  allowed  to  sell  or  expose  for  sale  elsewhere 
within  the  market  limits  than  in  the  stands  specially  provided  therefor 
any  fruits,  vegetables,  or  other  provisions  (except  fresh  tish,  meal,  or  flour) 
which  have  been  before  purchased  within  the  city  of  Philadelphia.  No 
person  exercising  the  trade  of  a  batcher  is  permitted  to  occupy  a  stand 
or  station  without  the  market-houses  free  of  rent ;  and  no  person  is 
allowed  to  offer  for  sale  any  veal,  beef,  Iamb,  &c,  unless  the  same  is  the 
prodnce  of  his  or  her  own  farm,  upon  any  of  the  streets  authorized 
tor  the  stands  for  market- wagons,  nnder  a  penalty  of  8-0.  The  stalls 
and  stands  within  the  public  market-houses,  and  places  for  the  use  of 
which  rent  may  be  lawfully  charged,  are  let  annually.  No  person  is 
allowed  to  use  steelyards  or  spring-balances  within  tbe  market  houses. 
No  person,  except  farmers  bringing  the  prodnce  of  their  farms  to  mar- 
ket, is  allowed  to  sell  or  expose  for  sale  any  butcher's  meat  iu  any 
streets  or  other  highways  of  tbe  city  south  of  Lehigh  Avenue,  east  of 
the  river  Schuylkill,  or  north  of  Morris  street,  in  any  cart,  wagon,  &c, 
nor  carry  about  the  same  for  sale. 

In  consequence  of  the  execution  of  these  regulations,  the  second  city 
of  the  Uuion  has  better  marketing  than  some  towns  of  one-fifth  her 
population.  On  Wednesdays  and  Saturdays,  in  the  afternoon,  thou- 
sands of  pounds  of  butter,  poultry,  meat,  and  sausages  are  sold  to  con- 
sumers by  farmers  from  Delaware,  Chester,  and  all  the  counties  within 
thirty  miles  of  the  city.  Their  batter-tubs  are  larger  and  handsomer, 
the  balls  arc  fairer  and  more  golden,  than  are  to  be  seen  in  any  other  city. 
The  market-houses  of  New  York  are  musty  old  rookeries,  and  those  of 
Baltimore  are  sheds,  compared  with  the  elegant,  cleanly,  sweet -smelling, 
though  expensive,  buildings  in  which  the  Pennsylvania  farmer  meets  the 
consumer  face  to  face. 

The  cities  which  grow  most  rapidly  are  found  to  adopt  or  to  allow 
usages  which  will,  no  doubt,  be  corrected  as  business  crystallizes  into 
permanent  forms.  Thus,  Chicago  gives  tbe  common  council  the.  right 
to  license  private  meat  and  fish  shops.  The  result  is,  that  marketing 
stalls  are  scattered  promiscuously  over  that  most  vigorous  and  thrifty 
metropolis.  Next  to  a  great  hardware-house  you  buy  a  roast,  and  the 
latest  novel  is  side  by  side  with  white  fish  caught  in  Lake  Superior. 

The  mischiefs  of  a  bad  market  system  are  aptly-  .illustrated  by  the  re- 
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port  we  bavo  received  from  San  Francisco,  a  city  on  a  peninsula,  aud  built 
with  great  rapidity,  and  without  a  knowledge  of  the  probable  magni- 
tude it  might  reach.  Our  correspondent's  letter  is  given  at  length,  as 
much  because  it  illustrates  the  evils  that  exist  in  a  form  less  aggravated 
jn  other  cities,  as  because  of  the  clearness  of  bis  statement : 

Hut  Francisco  U  situated  on  the  end  of  a  penins 
part  near  tho  city,  is  nnflt  for  cultivation.  The  li 
miles  distant,  ou  the  eastern  side  of  thu  bay,  but  the  farmers  seldom  take  their  wagon* 
across  in  the  ferry-boats,  and  tho  consumers  get  nearly  all  their  fruit,  and  a  large  part 
of  their  vegetable*,  from  middle  men. 
,  Living  in  San  Francisco  is  dear,  and  all  the  commissions  and  profits  are  high.  The 
commission  merchants  who  receivo  butter,  cheese,  eggs,  fruit*,  aud  vegetables  from  tiip 
ulucors  in  con  Aide  table  quantities,  and  sell  again  in  large  quantities,  with  very  little 
lulling,  charge  live  to  eight  per  cent.  Thcro  are  jobbers  who  purchase  such  articles 
jii  bulk  from  the  producer,  and  mako  ton  to  twenty  per  cent,  profit.  They  must 
have  pay  fur  the  risks  they  incur,  the  capital  they  invest,  tho  time  they  spend  in  exam- 
ining thn  merchandise,  and  tile  labor  tboy  devote  to  assorting  aud  taking  care  of  it. 
The  producers  who  send  their  produce  to  commission  merchants  get  more  on  the  aver- 
age by  ten  to  fifteen  per  cent,  than  those  who  sell  to  wholesale  dealers,  bat  they  aUo 
incur  risks,  for  the  commission  merchant  will  not  incur  much  trouble  to  prevent  per- 
ishable articles  from  spoiling,  aud  will  not  spend  anything  in  forcing  them  on  tho 
market  Fruit,  after  re-assorting  and  repacking,  can  often  be  sold  for  twice  as  much  as 
it  could  bo  without;  but  tho  commission  merchant  will  not  do  the  work,  becanse  his 

Eiuciiial  would  object  to  tho  expense.  In  the  packing  of  all  kinds  of  fresh  fruit  there 
lined  of  improvement.  The  grapes  from  certain  vineyards,  peara  aud  apples  from 
certain  orchards,  simply  because  of  hotter  selection  and  packing,  bring  '25  to  50  per 
cent.,  and  in  some  cases  100  per  cent.,  more  than  others  that  were  egniilly  good  when 
on  the  trees  or  vines. 

The  retailers  of  fruit,  vegetables,  butler,  cheese,  and  eggs  generally  purchase  of  com- 
mission merchants,  and  sell  at  25  to  100  per  cent,  advance.  The  uioro  perishable  the 
article,  the  higher  the  profit  ou  good  lots,  to  compeneato  for  losses  on  had  lots.  On 
kitchen  vegetables,  sold  in  small  lots,  grapes,  berries,  and  very  soft  kinds  of  fruits,  tho 
profit  is  100  per  cent.    Ou  fresh  butter  thu  retailers  generally  mako  10  cents  per  pound. 

Most  of  the  gardeners  near  San  Francisco  are  Italians,  who  bring  in  their  vegetables 
every  night  in  two-horse  spring- wagons,  with  loads  piled  up  four  to  six  feet  above  tho 
top  of  tho  wagon-bed,  and  kept  in  place  bjtropes  or  canvas.  Tho  sales  commence 
about  live  o'clock,  and  at  eight  the  wagons  have  disappeared,  and  the  struct  is  closed 
up.  The  stewards  of  hotels  and  large  boarding-houses,  tho  retail-market  men,  aud 
many  of  the  poorer  class  of  housekeepers,  purchaso  ut  these  wagons,  where  they  get 
their  vegetables  cheaper  than  in  the  market-houses.  Those  gardeners,  who  are  not 
Italians  usually  send  their  produce  to  commission  men,  who  ehargo  8  per  cent,  com- 
mission. 

Beef  and  mutton  are  furnished  to  the  San  Francises  market  chiefly  by  a  few  butch- 
ere,  who  own  considerable  areas  of  pasture  land  near  tho  city,  and  buy  up  great  uuni- 
beis  of  cattle.    They  agree  on  the  prices  to  be  charged  for  beef,  and  before  the  coin- 

E  lotion  of  the  Pacilio  Railroad  small  dealers  accepted  their  prices,  but  the  markets 
uve  been  affected  by  the  receipts  of  beef  slaughtered  in  Wyoming  Territory  and 
shipped  in  a  frozen  condition  in  refrigerator  cars  +o  San  Francisco,  where  it  is  sold  at 
8  to  10  rents  pel  pound,  when  the  California  beef  would  otherwise  selljfor  12  or  l'i 
coots.  The  Wyoming  beef  is  tender  and  juicy,  but  does  n 
poultry  are  sent  to  agents,  who  charge  5  to  a  per  cent,  ci 
delay  to  the  retailer,  seldom  moving  the  articlos  from  the  wharf  where  they  arc  lauded 
pluvious  to  sale.    The  retailers  usually  make  -25  to  50  percent,  profit. 

There  is  no  Used  rule  for  the  profits  of  rutailers  of  fresh  provisions ;  they  depend  on 
the  conditions  of  Iho  merchandise,  the  amount  of  tho  stock,  aud  the  urgency  of  fh« 
demand.    A  hot  day,  which  hastens  fermentation  or  putrefaction,  a  heavy  rain,  svliii-h 

Ercveiits  kousek<wp«i  from  going  out,  an  unexpected  arrival  of  a  largo  lot  of  truit  or 
ei-f,  the  ihileiiiiiin  of  a  train  or  steamer  with  an  expected  supply,  may  cause  »  rise  or 
full  of  'JO  to  40  nor  cent,  in  prices.  Tito  general  rates  of  prohts  of  uiiddle-tncii  in  San 
Francisco  may  ho  summarily  stated  thus:  Nearly  all  tbo  fruit,  dairy  prodnce,  game 
poultry,  nud  n  considerable  part  of  the  vegetables  sold  in  the  city  pass  through  tbu 
hands  of  commission  merchants,  who  charge  5  toS  per  cc .,..,;„;.,., 


ii  merchants 

or  jobbers,  and  charge  '20  to  '.W>  per  cent,  profit  on  butter,  cheese,  and  eggs  ;  "25  to  40  on 
apples  aud  bard  pears,  and  40  to  100  no  peaches,  soft  peon,  apricots,  grapes,  berries,  &c. 
The  green  vegetables  they  buy  generally  of  the  prodnoen,  and  sell  at  an  advance  of 
looker  peat. 
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Of  ono  dollar  paid  by  (ho  consumer,  tho  producer  ftcn^rally  geta  70  cents  on  butier, 
cheeao  and  eggs,  &"i  cent*  on  apples  and  hard  pears,  1(.'j  to  45  cents  nil  soft  fruit  iind 
tarries,  and  ou  green  vegetables  f>0  touts.  Out  of  this  bo  must  pay  tho  freight  to  tho 
place  wht'rp  the  fruit  salvia  madu  in  tho  city,  pruvido  the  packages,  pay  return  freight 
un  then),  incur  nil  tho  expenses  of  picking  and  packing,  and  all  tbo  links  of  loss  pre- 
vious to  the  tirst  Halo. 

Tbo  retailer  who  has  n  stall  30  feet  so  nam  in  the.  market,  or  a  shop  i;u  by  60  feet, 
•alia  all  the  produce  of  two  down  orchards  ami  gardens,  covering  an  awn  of  several 
hundred  acres,  and  receives  as  much  for  tbo  labor  of  himself,  "in:  clerk,  perhaps,  and 
a  teamster,  who  delivers  his  mere handiso  to  the  consumers  HI  their  houses,  on  tho  two 
dozen  ortbanlists  anil  gardeners.  The  retailers  do  not  get  rich,  but  they  live  with 
more  ease  and  in  a  more  expensive  manner  than  the  fanners  who  have  dime  tho  chief 
work,  furnished  niOHt  of  the  capital,  rind  incurred  all  the  riyks.  The  producers  get 
little,  the  consumers  pay  murb ;  the  middlemen  take  the  bulk  of  tbo  profit.  No 
on-hard  ist  or  gardener  haw  his  own  retail  establishment  in  the  city,  nor  is  therf  any 
cooperative  asm  ie  hit  Liu  of  any  claws  of  agriculturists  to  sell  their  produce.,  except  in 
tin)  wiuo  business,  and  that  partakes  of  the  nature  of  a  mannfnftnre. 

Middlemen  are  and  always  will  lw  liulleneiuahle,  and  they  must  l«>  paid.  The  far- 
mer maj  curry  bin  produce  to  the  house  of  tbo  consumer,  lint  then  he  becomes  a  mid- 
dleman for  the  time ;  tho  miurainer  may  go  to  the  garden  to  make  his  purchases,  hot 
be,  too,  tieoouiea  a  middleman.  I*rndnceni  and  coiwnnierH  generally  cannot  meet,  and 
tbe  trail nart hi nn  between  them  must  go  through  the  bands  of  other*,  But  the  number. 
and  tbe  pmtlts  of  uii.Uil-  iilosi  uv  ui»pro]i€irtMinatelj  large,  and  as  they  contribute 
nut  king  *o  production,  and  nre  burdens  ou  the  producing  classes,  it  srenLB  to  be  tbo 
Intercut  of  the  general  public  that  they  shim  Id  bo  reduced  as  luni'b  an  practicable. 

It  weiiu  iirijwmsiUe,  however,  to  mako  any  reductions  nit  hunt  departing  from  princi- 
ples of  business  sanctioned  by  custom  and  long  experience.  We  have  in  Sun  Fran- 
cis™ Hve  large  uuLfket-IuMUM,  each  of  which  baa  live  to  ten  small  stalls  where  vegeta- 
bleaatid  fruits  are  Mild.  One  large  stall  could  do  ail  tbe  business  at  less  eipenae ;  but 
if  the  i  imprint  or  of  this  large  stall  could  drive  out  si!  the  little  ones,  instead  of  making 
fruit  cheaper  fur  the  consumer  he  would  probubly  charge  (belli  the  same  price,  and  put 
tbe  (irofit  jn  bis  pocket.     Even  if  lie  should  promise  to  reduce  tbe  prine  to  the  cou- 

and  increase  it  to  the  producer,  wo  would  fear  to  give  him  the  monopoly  of  the 

■gt>  of  celling  fruits  anil  vegetables  in  that  market  and  iu  its  vicinity.  It  iaeri- 
it,  however,  that  the  only  improvement  must  come  from  a  re  '.action  in  the  number 
m  middlemen,  systematizing  their  business,  and  Holding  thorn  to  acconnt. 

Our  laws  permit,  and  public  opinion  encourages,  cooperative  movements;  lint  in  fruit 
and  »egel*blt9,  which  differ  greatly  in  value  when  first  lit  for  market  and  are  seri- 
ously injured  by  delay  inul  carelessness  in  sending  to  market,  cooperation  is  beset  by 
teriiHw  ulistucles,  yet  it  might  no  iloulit  he  iiiuuugcd  wilb  success,  and  it  see.us  to  bo 
Oor  chief  hope  tor  a  doorcase,  of  the  evils  which  accompany  the  present  method  of 
placing  farm  produce  within  convenient  reach  of  the  consumers. 

"--  y  (rands  are  committed   by  lln-  iigeurs  who  receive  provisions   for  the  San  Frnn- 


daul 


cincw   market  on  commission,  in    iitisrcps-cxt'iitiiig   the  prices  and    reporting  stocks  as 

£  idled  and  unsold,  when,  in  tidily,  lie-v  liavu  li.cn  sold  ill  good  cuiditiou  j  bill,  these 
Li nis  seem  to  be  beyond  reach,  as  a  class,  as  long  as  t  be  present,  system  is  maiutainM 
and  men  are  dishonest. 

The  only  municipal  rcgidaymiN  nf  S.m  I-'raiirlM!n  oft'ectlug mmkotmon  nro  those  fix- 
ing (he  licenses  which  they  must  pay.  I'll  Idlers  of  provisions  selling  IVom  wagons  pay 
fUU  |wr  quarter  for  each  vehicle  used  ;    venders  ill  market -houses  pay  $1  per  stall  per 

rrter.  The  city  lias  no  market-house  or  market-stpiarc,  and.  although  large  ijuanti- 
of  vegHtahtcs  are  sold  from  wagons  which  occupy  stands  iu  the  street,  no  ordi- 
nance authorizes  them  to  occupy  any  street,  or  tixes  the  times  at  which  they  may  sell 
or  at  which  llii-y  must  move,  tjausouio  street,  near  Washington,  is  crowded  every 
inoniiug,  from  live  to  eight  o'clock,  with  wagons  laden  with  kitchen  vegetables,  and 
with  tbo  purchasers,  but  the  market  men  get  permission  to  occupy  their  stands,  not 
faun  tbe  city  anthoritiee,  but  IVom  the  owners  of  tin-  lots  fronting  on  tbe  street.  Sau- 
tume  is  a  narrow  street  and  has  no  advantage  for  tlio  niaikeinieu,  except  that  tbe 
business  is  established  there. 

Tbe  mistliiefs  of;i  false  system  of  distribution  are  admirably  illustrat- 
ed io  this  clear  recital  of  otir  corrfsinuiiliTit  on  the  Tacilie  sU>|>«,  Tlio 
practical  result  is  tliat  10.(11.0  bushels  of  pears  fell  to  tlio  earth  and 
rotted  iu  tin*  orchards  of  Santa  (Jltint,  or  were  thrown  by  the  bushel  to 
tbe  i>i°;s,  while  the  price  of  a  pear  on  a  si  reel  -stand  in  Ban  Francisco, 
60  railed  distant,  was  live  cents.  Tbe  small  farmer  on  the  plains  of  Ala- 
meda U  discourager)  because  he  can  get  nothing  for  what  he  raises,  and 
tbe  small  shopkeeper  iu  Hie  city  across  the  bay  is  discouraged  because 
his  galas  are  frittered  away  iu  unjust  protits  at  tbo  market-house. 
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These  evils  do  not  appear  to  be  bo  serious  in  any  other  seaboard  city 
of  the  East  as  at  Newark.  This  place  has  a  population  of  110,000, 
the  majority  of  whom  are  artisans  and  laborers,  who  earn  about  four 
dollars  a  day.  The  great  metropolis,  ten  miles  away,  draws  everything, 
and  gives  its  citizens  the  first  cuts  of  beeves,  the  fattest  of  the  chops, 
and  the  largest  peaches.  The  farms  on  one  side  of  Newark  may  be  able 
to  supply  the  cabbages  and  beets,  the  lettuce  and  tomatoes  required, 
but  in  the  weightier  items  of  family  expense,  as  bread  and  flesh,  our 
correspondent,  who  gives  a  chapter  of  Newark  grievances,  enlarges  as 
follows : 

A  hundred-weight  of  the  best  flour  ever. baked  costs,  at  the  mills  along  the  Central 
Railroad  of  New  Jersey,  53  50.  This  is  the  retail  price,  either  by  the  hundred- weight 
or  by  a  25-ponnd  bog.  The  average  freight  front  any  wheat-producing  district  in  the 
State,  including  cartage  from  the  depot,  does  not  exceed  20  cents  per  hundred.  Com- 
mission men  Bay  they  receive  about  5  per  cent.,  and  sell  to  storekeepers  for  $4.  But 
what  becomes  of  the  miller's  dud  action  for  wholesale  rates!  The  storekeeper  sells 
nine-tenths  of  bis  flour  in  small  bags,  weighing  25  pounds  each,  at  the  rate  of  6  to  G 
cents  per  pound.  Thus  the  difference  in  the  price  of  flour  in  Newark  and  places  25 
miles  distant  is  (1  50  to  $2  B0  per  hundred-weight ;  that  is,  from  $3  to  fS  by  the  bar- 
rel. But  very  excellent  flour  can  be  bought  of  some  dealers  for  $8  per  barrel,  while  an 
inferior  qnolity  sells  for  $6  50.  Unfortunately,  mechanics  and  laborers  do  net  always 
have  the  money  to  pay  for  a  whole  barrel  of  flour,  and  must  divide  their  week's  wages 
among  the  different  articles  needed.     A  class  of  dealers  buy  flour  by  the  barrel,  and 

Eat  it  up  in  paper  bogs,  on  which  is  printed  "  Best  Family  Flour."  The  unsuspecting 
ousekeeper  purchases  this.  Sometimes  the  commonest  sort  of  low-priced  stuff  has 
been  palmed  upon  her.  This  abuse  baa  grown  so  common,  that  purchasing  one  of 
these  bags  is  like  buying  a  "  pig  in  n  poke."  A  flour  dealer  in  Elizabeth,  a  village  of 
10,000  people,  says  that,  when  he  wasin  the  grocery  business  iu  Newark,  he  bugged 
$3  50  flour  and  sold  it  for  $5,  but  in  his  present  locality  and  business  be  dare  not  do  it. 
A  man  who  had  lived  in  Warren  Connty  stepped  into  a  Newark  grocery  store  to  bny 
some  buckwheat.    The  price  was  $4  ;  at  the  next  store,  it  was  £5 ;  at  the  next,  $G. 

Dairymen  receive  four  cents  per  quart  for  milk  shipped  per  rail  to  Newark.  It  is  re- 
tailed Tor  ten  cents  per  quart ;  freight,  one  cent  per  quart. 

Fanners  sell  potatoes  by  the  bushel  or  by  tbo  quantity  at  $1  per  bushel,  while  gro- 
cers sell  them  at  $1  40.  Last  spring,  while  they  were  carted  around  the  streets  of 
Babway,  nine  miles  distant,  for  45  cents,  we  paid  at  stores  SI,  and  often  got  the  mean- 
est kind  at  that.  Tomatoes,  sold  by  farmers  for  50  and  75  cents  per  bosket,  cost  con- 
sumers, at  some  stores,  $1  to  (1  20,  Poaches  are  sold  by  middlemen  at  whatever  they 
will  bring,  large  quantities  being  retailed  at  the  rate  ol  (3  per  basket,  for  which  the 
fanner  received  about  SI  25.  Of  butter  there  is  no  general  complaint,  the  price  being 
reasonable  and  the  quality  good,  yet  at  country  stores  within  an  hour's  ride  of  New- 
ark it  has  been  ten  cents  per  pound  lower  than  here,  and  of  superior  quality.  Eggs 
bring  from  5  to  10  cents  more  per  dozen  than  in  the  surrouh'ding  villages ;  but,  on  the 
priuciple  that  old  wine  is  better  than  new,  they  are  worth  more,  especially  with  an 
occasional  spring-chicken  iu  the  shells.  , 

Our  meat  trouble  commenced  with  the  war.  The  supply  comes  chiefly  from  the 
Commuuipaw  cattle-yards,  the  whole  number  of  cattle  and  sheep  fitted  for  market  in 
New  Jersey  in  a  year  not  being  sufficient  to  supply  the  city  of  Newark  for  a  month. 
During  the  war  some  operators  bought  up  all  the  cattle  they  could  lay  their  hands  on, 
shipped  them  to  Albany,  and  dribbled  them  out  at  their  own  prices.  Afterward  they 
were  taken  to  New  York  and  sold  at  auction  to  jobbers,  who  sold  them  to  slaughterers, 
who  sold  them  to  middlemen,  who  sold  them  to  consumers  at  a  precious  price. 

This  illustrates  the  way  in  which  beef  has  reached  consumers  in  our  market  ever 
since,  though  of  late  the  increasing  sapply  of  cattle  has  a  tendency  to  break  up  this 
business.  The  difference  in  price  between  beef  and  mntton  has  narrowed  down  to  a 
nominal  Bum,  beef  having  slightly  declined  and  mntton  reached  unwarrantable  fig- 
ures ;  while,  no  matter  what  tho  charges  at  the  drove-yards,  there  is  little  or  no  varia- 
tion in  the  price  charged  customers.  Butchers,  who  are  believed  to  sell  tho  best  beef, 
sny  they  bny  no  low-priced  stock ;  that  they  pay  from  13  to  lfi  cents  per  pound  net 
weight  for  cattle  on  the  hoof,  kill  and  sell  the  carcass  to  middlemen  for  the  same,  or 
lens,  per  pound  than  they  give,  taking  the  hide  and  tallow  as  profit.  Beeves  ore 
scaled  at  from  50  to  57  pounds  per  hundred- weight ;  that  is,  for  every  100  pounds  live 
weight,  50  or  57  pounds  of  meat  are  counted.  They  say  that  of  a  carcass  not  more  than 
30  pounds  per  hundred- weight  can  be  sold  at  an  advance.  Yet  there  ia  no  pott  sold, 
cicept  a  very  small  portion  of  tho  neck  and  shins,  for  lees  than  15  cents  per  pound,  and 
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the  pricopaidby  middle-men  during  the  past  summer  has  seldom  been  more  thanUcents. 
Purchasers  kuow  that  they  cannot  buy  a  roust  or  fry  for  less  than  25  cents,  and  often  it 
in  28  to  35,  whilo  tbe  poor  cuts  are  sold  for  15  to  22.  While  our  respectable  batchers  will 
sell  nothing  bat  good  meat,  others  are  constantly  on  tbe  look-oat  for  low-priced  cattle, 
poor,  miserable,  lean,  stringy,  diseased,  ovur-driven  beasts,  whose  quarters  are  cut  ap 
iu  the  cheap  meat  shops,  thu  best  roasts  aud  steaks  selected  out  for  low-priced  eating 
booses,  and  the  remainder  sold,  at  whatever  price  can  be  had,  to  that  class  of  people 
who  inhabit  the  dirtiest  portions  of  the  city.  Those  slaughterers  also  buy  up  all  of  the 
bob  calves  and  sickly  sheep  within  their  reach. 

Fanners  who  have  slaughtered  ehoep  say  that  such  on  bring  tbe  highest  prices  will 
dress  60  pounds  per  hundred -weight.  Somo  time  since  10.000  sheep  sold  at  Cuminnnipaw 
at  an  average  of  $4 each.  Onopelt  is  as  good  as  another,  and  tbe  price  fixed  wasBOcents 
each,  bringing  each  sheep  down  to  $3  20.  Suppose- each  dressed  50  pounds  per  Hundred- 
weight, and  was  sold  to  the  middlemen  for  12  cents,  then  there  would  be  nearly  {3 
per  head  or  100  per  cent,  profit  to  the  butcher.  Put  the  price  at  10  cents,  aud  we 
have  60  pounds  for  go,  or  (1.60  advance  for  the  butcher.  In  vain  may  it  be  said  that 
thin  sheep  will  not  bring  these  prices ;  tho  thin  sheep  only  cost  4  cents  per  pound,  and. 
when  nicely  dressed  with  inside  adipose  from  fat  sheep  delicately  twined  around  their 
clean  legs,  wby,  then,  a  leg  of  mutton  is  a  leg  of  mnttou  and  sells  for  25  cents  per 
pound.  A  mutton  has  two  legs  which  will  neigh,  say,  5  pounds  each;  amount  S2  50; 
•ell  13  pounds  of  chops  for  20  cents,  (2  40,  and  the  remaining  28  pounds  at  12  cents, 
$3  36,  and  yoar  sheep  amounts  to  Jd  20.    Cut  and  carve  as  we  will,  meat  casts  money. 

Take  it  the  other  way.  The  Newark  retail-market  quotations  fix  mutton  at  14  and 
18,  or  16  cents  average.  If  the  middleman  paid  10  cents,  he  made  $G  on  100  pounds,  or 
60  per  cent.     If  he  paid  12  cents  he  made  33)  per  cent. 

There  may  bo  a  slight  variation  from  these  figures,  prime  sheep  selling  at  6},  bat 
they  drees  over  GO  jiounds  per  hundred- weight,  aud  more  than  moke  up  the  difference, 

Grass  calves  sell  at  4  aud  6  cents.  These  will  yield  at  least  60  pounds  of  meat  per 
hundred- weight.  Allowing  the  butcher  the  skiu  for  the  trouble  of  taking  it  off,  the  Car- 
case costs  bim.85.  Sold  at  15  cents  por  pound,  it  brings  $U,  or  80  percent,  abovecost.  If 
it  coat  more  than  grass  calves,  let  the  difference  go  against  the  poor  little  things  bought 
op  by  thousands  from  milkmen  at  81  per  head.  On  calves  for  which  butchers  uow  pay  an 
average  price  of  10  cents  per  pound,  aud  which  aresold  for  16  by  the  carcass,  the  profit  is 
not  so  heavy,  but  tbe  few  that  cost  10  cents  are  mixed  with  inferior  ones,  which  reduces 
the  average;  besides,  calves  bought  at  the  highest  price  will  dress  heavier  than  poor 
ones.  Calves  carried  a  Ioug  distance  in  the  hot  sun,  with  their  legs  tied  together, 
become  fevered  and  make  unwholesome  meat.  Wo  have  seen  them  tossed  into  a  cart, 
hauled  five  miles,  and  thrown  on  a  station-platform  to  lie  seven  hours,  with  their  legs 
doubled,  the  cords  cnttiug  to  the  bone. 

It  is  dne  to  the  butchers  of  our  city  to  state  that  among  them  aro  to  be  found  many 
honorable,  fair-dealing  men,  who.  though  they  follow  this  fashiuus  and  fix  great  prices, 
give  as  some  of  the  most  juicy,  tender,  and  excellent  beef  and  mutton  to  he  found  in 
any  market.  They  have  their  backsets  and  lose  heavily  by  those  who  buy  on  credit. 
Newark  is  deficient  in  market  accommodations.  The  rapid  extension  of  the  city  seems 
to  demand  some  change,  as  two-thirds  of  the  population  are  now  compelled  to  travel 
one  to  two  miles,  or  depend  upon  exorbitant  shopkeepers  for  their  supplies. 

While  the  reports  from  San  Francisco  and  Newark  indicate  abuses 
which  are  sufficient  to.  arrest  general  attention,  somo  cities,  more  con- 
veniently situated  as  centers  of  great  producing  districts,  make  little  or 
no  complaint.  Cincinnati,  for  example,  gives  the  following  brief  sum- 
mary, and  tbe  accounts  from  St.  Louis  are  similar : 

i  markets  are  open   each  week-day  from  dawn  till  10  in  the  morning  in 
r,  and  from  G  to  11  in  winter.     Certain  convenient  stands  the  farmers  are  allowed 


'to  occupy  with  their  wagons,  and  expose  what  they  have  for  sale.  Hucksters  are  each 
required  to  pay  to  tho  city  a  license  of  twenty  dollars  a  year.  Farmers  pay  no  license, 
and  are  subjected  to  no  special  restrictions,  our  usages  encouraging  the  largest  freedom 
of  direct  traffic  with  the  producer.  The  markets  are  under  the  supervision  of  market- 
masters  appointed  by  tho  city.  There  have  been  periodical  complaints  of  the  combina- 
tions of  hucksters  and  middle-men  by  which  prices  were  exacted  from  the  consumer 
out  of  all  due  proportion  to  those  received  by  tho  producer.  Wo  hear  littlo  of  this 
matter  of  late,  and  such  investigation  as  wo  have  instituted  has  as  yet  tailed  to  disclose 
any  glaring  discrepancy  between  prices  in  the  city  and  iu  tho  country.  Our  market 
system  appears  to  bo  working  smoothly,  and,  for  aught  that  uow  appears,  it  gives  general 


In  Buffalo,  hucksters  make  about  25  per  cent,  profit  on  produce  bought 
from  farmers,  and  the  correspondent  thinks  the  middlemen  a  useful  class, 
e  they  enable  .the.fiirmer.to.sell .out  early  and^get.back .to  bis. larm 
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Id  Louisville,  corn,  bay,  oats,  .ind  potatoes  arc  sold  by  farmers  directly 
to  consumers;  fraita  and  vegetables  are  sold  to  numerous  hucksters, 
whose  profits  range  from  25  to  50  per  cent.  Their  ageucy  is  counted  an 
advantage  also,  as  the  farmer  can  sell  out  quickly  and  save  much  time. 

THE  MEAT  SUPPLIES  OF   GREAT  CITIES. 

Counting  the  cities  and  villages  near  New  York  as  parts  of  the 
great  metropolitan  center,  the  problem  daily  presented  to  the  railroad 
men,  the  drovers,  and  butchers  is,  how  are  two  millions  of  persons  to  ob- 
tain their  supplies  of  good,  wholesome  flesh,  when  the  ceuter  of  the  flesh- 
producing  region  is  l,t>00  miles  distant  and  steadily  receding  westward) 
Nor  is  the  victualing  of  New  York  alone  the  extent  of  the  task.  Within 
twenty  miles  of  Boston  there  are  050,000  persons  that  must  depend 
mainly  for  flesh  npon  grass  and  corn  farms  west  of  the  mountains. 

The  people  of  Philadelphia  are  fed  to  a  great  extent  in  the  same  way, 
but  the  flue  farming  region  north  and  west  of  that  city  does  a  great 
deal  toward  her  meat  supply.  Baltimore  and  Washington  receive  their 
beeves  from  West  Virginia,  from  the  Piedmont  counties  of  Virginia, 
from  the  northern  part  of  Maryland,  and  from  Ohio,  by  way  of  the  Bal- 
timore and  Ohio  Railroad.  A  careful  estimate  of  the  population  of  the 
eastern  cities  shows  that  about  four  millions  of  people  must  receive  their 
meat  by  ear  transportation,  and  that  three  fourths  of  such  meat  must  be 
carried  a  thousand  to  twelve  hundred  miles. 

What  is  the  present  method  !  The  Union  stock-yards  of  Chicago  are 
an  immense  gathering  ground  of  animals  from  Illinois,  Iowa,  Missouri, 
Kansas,  and  Kentucky.  They  are  owned  by  a  joint-stock  company, 
with  a  capital  stock  of  $  1,000,000,  the  most  of  which  is  held  by  nine  of 
the  leading  railroads  that  concentrate  in  that  city. 

The  premises  of  tho  company  comprise  345  acres,  120  of  which  are 
covered  by  500  pens,  ranging  from  25  by  30  feet  to  83  by  112  feet 
Fifty  additional  acres  are  devoted  to  hotel  and  other  buildings,  leaving 
175  acres  for  future  use.  The  pens  will  easily  contain  at  a  time  25,000 
head  of  cattle,  100,000  hogs,  50,000  sheep,  and  350  horses  in  stalls. 

The  jvholo  yard  is  underlaid  with  drains  that  discharge  into  a 
sewer.  Each  of  the  500  pons  is  floored  with  3-inch  planks,  laid  a  short 
distance  apart,  on  sills  raised  from  the  surface  of  the  ground;  the  yards 
are  thereby  kept  dry.  Unlike  the  plan  at  Cominuuipaw,  of  placing 
the  hogs  and  sheep  under  a  single  roof,  there  are  20  acres  covered  by 
one-story  pens  for  sheep  and  hogs.  These  are  open  a  foot  or  more  from 
the  roof,  and  are  separated  from  the  outside  world  by  a  board  fence, 
which  does  not  furnish  the  best  protection  from  storm  or  cold, 

The, yard  is  divided  iuto  four  parts  by  two  streets  crossing  at  right 
angles,  and  these  parts  are  bo  subdivided  that  each  drove  cau  be  sepa- 
rated into  companies  of  fifty  by  driving  the  animals  a  few  rods.  Each, 
of  the  principal  railroads  has  1,000  feet  of  platform  with  chutes  leading, 
into  little  yards  that  will  bold  a  car-load,  and  these  again  empty  into 
other  and  larger  ones  to  suit  the  convenience  of  the  drover.  There  are 
six  barns  on  the  ground,  each  of  which  will  hold  500  tons  of  pressed 
hay,  and  six  corn-cribs,  each  of  which  is  ample  for  0,000  bushels  of 
corn  on  the  ear.  The  yards  are  supplied  with  water  by  an  artesian 
well,  1,100  feet  deep,  and  the  water  is  carried  from  the  surface  of  the 
ground  into  Ave  immense  tanks,  set  25  feet  above  the  ground,  and  thea 
is  distributed  where  it  is  needed.  A  hotel  and  bank  are  on  the 
premises.  Comparatively  few  cattle  are  slaughtered  here.  Most  of 
them  are  brought  in  by  droves  and  put  into  the  hands  of  a  broker  who 
sella -them  to  eastern  .and  .southern  buyers,  always  by  weight,  for  which 
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service  the  drover  pays  50  cents  for  each  bullock  sold  and  perhaps  one- 
tenth  of  that  sum  for  each  hog  or  Bheep,  and  25  cents  each  as  stock  - 
yard  tees  on  cattle,  and  8  cents  on  bogs  and  sheep.  The  buyer  pays 
tor  the  cattle  before  they  leave  the  yard.  They  are  then  driven  through 
the  chutes  into  the  cars  for  transportation  to  their  destination. 

In  1870  the  total  number  of  each  class  received  was:  Cattle,  532,9M; 
bugs,  1,693,156;  sheep,  349,855;  horses,  3,537,  a  large  proportion  of 
which  remuined  but  two  or  three  days  before  reshipmeut.  Only  a  [>art 
of  these  animals,  especially  the  beeves,  are  fit  for  the  butcher  when  they 
leave  Chicago.  Many  are  taken  to  the  great  corn-growing  regions  of 
Illinois  and  Indiana,  and  fed  for  several  mouths.  Ohio  fattens  a  large 
number.  Many  of  these  animals  come  bach  to  Chicago  when  they  are 
in  condition,  and  are  taken  to  the  eastern  consumers  by  cattle  trains. 
The  abuses  on  these  cattle  trains  have  arrested  the  attention  of  public- 
spirited  meu  and  humanitarians,  and  much  has  been  urged  in  journals 
aud  before  the  Society  for  the  Prevention  of  Cruelty  to  Animals,  but  with 
so  rittle  effect  that  meat  in  the  markets  of  the  great  eastern  cities  has  not 
materially  improved  either  in  quality,  wholesomeness,  or  cheapness. 
When  a  beef  is  driven  up  a  chute  aud  forced  into  a  cattle  car,  bis  worry 
begins.  lie  is  jammed  against  other  beeves,  he  is  alarmed  aud  irritated, 
sometimes  his  temper  is  soured,  and  he  begins  to  gore  right  and  left  in  the 
bopeof  lighting  his  way  to  freedom.  Then  begins  the  strange  alarming 
motion  of  the  car,  the  jostle  and  the  roar.  From  protracted  fear  and 
apprehension,  the  condition  of  the  heart  changes;  the  system  becomes 
feverish ;  he  loses  ap|ietite ;  and  sometimes,  though  consumed  with  thirst, 
be  is  too  much  alarmed  t«  drink.  The  result  is,  that  a  thousand  miles' 
ride  takes  100  to  500  pounds  of  flesh  front  an  animal ;  and  he  is  in  a  jaded, 
Bore,  and  feverish  state  when  the  butcher's  mallet  puts  an  end  to  his  long 
misery. 

A  law  has  been  proposed  requiring  the  cattle  trainsto  stop  and  let  the 
animals  have  rest  and  pasturage  two  or  three  times  on  their  way  from 
Chicago  to  the  seaboard  cities.  This  would  not  amend  the  mischief. 
Wbcu  an  animal  lias  suffered  from  this  fright  and  fever  of  rail  car  tran- 
sit, a  rest  of  l'l  hours  does  him  little  or  no  good.  He  is  dull  and  lump- 
ish for  a  week.  He.  is  turned  into  a  strange  pasture  where  he  meets 
new  grasses,  aud  at  first  he  does  not  relish  them  so  welt  as  the  prairie 
growth.  It  will  be  three  weeks  or  a  month  before  ho  begins  to  gain  in 
flesh,  and  theu  he  fattens  very  slowly.  In  addition  to  the  loss  by  ema 
ciation,  a  third,  aud  often  a.  half,  of  the  cattle  that  reach  New  York, 
especially  those  coming  by  the  Erie  railroad,  are  badly  bruised.  When  a 
car  is  narrow,  and  Some  care  is  taken,  the  animals  pack  with  greater 
comfort  to  themselves  than  in  a  wider  inclosure.  Erie  is  broad-gauge, 
and  the  animals,  taken  at  furious  speed  down  heavy  grades  and  around 
sharp  turns,  are  jammed  against  each  other,  and  those  on  the 
outside  are  dashed  against  the  sides  of  the'  car  with  such  force  that  a 
large  bruise  will  be  found  to  extend  quite  through  the  flesh  between 
the  ribs,  and  the  meat  looks  yellow  and  livid,  and  is  quite  unfit  for  food; 
yet  bruised  quarters  are  sold  every  day  by  the  hundred  in  Washington 
market.  It  retails  at  two  or  three  cents  below  the  price  of  sound  meat, 
aud  the  loss  from  this  source  falls  mainly  on  the  wholesale  butcher, 
because  no  examination  of  the  bullock  will  disclose  the  condition  of  the 
flesh  beneath  the  skin.  In  the  summer  of  1870  these  and  similar  abuses 
in  New  York  stock-yards  were  the  subject  of  investigation  by  a  com- 
mittee of  the  Farmers'  Club  of  New  York,  aud  their  report  thus  recites 
a  series  of  neglects  and  brutalities: 
There  is  groftt  indifiuteniw  on  the  put  of  drover*  »od  proprietors  of  the  yards  to  tlie 
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health  and  comfort  of  the  animals  under  their  charge.  Generally,  no  covered  sheds  are 
provided  for  homed  cuttle,  and  the  yards  contain  no  adequate  convenience  for  the 
accommodation  of  cattle  unloaded  from  trains  in  a  fatigued  condition  after  long  travel. 

In  hot  weather  the  supply  of  water  is  insufficient,  the  troughs  are  foul,  and  the 
water  muddy ;  in  severe  winter  weather  the  troughs  are  frozen  over,  and  tho  cattlo 
are  forced  to  lick  the  ico  or  to  eat  the  frozen  snow  to  partially  satisfy  their  thirst.  Dry 
hay  is  tlie  food  furnished  in  all  seasons.  The  cattle-pens  are  filthy  and  unwholesome. 
Fat  cattle  are  exposed  to  extreme  suffering  in  hot  weather,  and  fat  bullocks  have  been 
seen  lying  at  full  length  on  the  floor  with  thoir  tongues  lolling  out  of  their  mouths,  no 
water  being  given  to  them  .nor  any  thrown  on  their  heads. 

Ib  extreme  winter  weather,  light  steers,  coining  from  the  cars  bruised  and  crippled, 
and  unfit  to  withstand  tho  cold,  aro  exposed  to  zreatenfferiug'  their  tails  become  frozen 
for  several  inches,  and  icicles  depend  from  their  flanks,  ears,  and  beards.  In  wet  weather 
the  pens  aro  filled  with  filthy  slush,  emitting  foul  and  deleterious  vapor,  and  steers 
have  been  dragged  out  from  this  slush  and  their  throats  cut  to  prevent  death  by  suf- 
focation. These  facts  indicate  that  tbe  cattle  slaughtered  for  tlie  consumption  of  the 
city  are,  to  a  very  great  extent,  in  a  feverish  condition,  and  consequently  unfit  for 
human  food.  Tbe  sheep-houses  ore  protected  from  tbe  weather;  but  tho  sheep  and 
lambs  confined  in  them  are  always  overcrowded,  and  when  changed  are  badly 
treated  and  over-driven,  and  when  put  on  tbe  Bcales  are  packed  so  closely  as  to  be 
unable  to  stand.    Hogs  receive  tho  grossest  treatment,  and  their  pens  ore  very  filthy. 

Mr.  Bergh,  in  his  report  for  1869  oil  cruelties  to  animals,  states  that  it 
has  been  his  practice  to  visit  the  great  cattle  depots  of  the  city  during 
the  winter,  choosing  the  most  inclement  days  for  his  visits.  In  one 
yard,  situated  in  an  elevated  part  of  the  suburbs,  wholly  exposed  to 
north  and  west  winds,  and  totally  unprovided  with  shelter,  were  hun- 
dreds of  animals,  some  of  them  coated  with  ice,  the  result  of  a  snow- 
fall which  had  partially  melted  and  had  again  become  frozen.  Mr. 
Bergh  urges  the  passage  of  a  law  restraining  these  cruelties,  with  pro- 
vision for  an  inspector  of  cattle- yards,  with  necessary  assistants,  and 
with  authority  to  arrest  any  butcher  slaughtering  crippled  or  exhausted 
animals. 

A  visit  to  tho  abattoirs,  and  conversations  with  the  large  butchers  of 
Washington  market,  some  of  whom  handle  a  thousand  quarters  in  a 
day,  have  convinced  as  that  the  abuses  above  described  and  the  slaugh- 
tering of  sick  and  battered  bullocks  are  on  the  increase.  One  dealer 
says  that  he  buys  lots  that  come  on  the  Erie  railroad  in  which  one- 
third  of  the  bullocks  have  great  livid  and  yellow  places  on  their  loins 
and  ribs.  He  has  customers  with  whom  the  reduction  of  one  or  two 
cents  per  pound  will  always  secure  the  sale  of  this  unwholesome  meat. 

It  is  doubtful  whether-  any  legislation  on  the  transit  of  live-stock  will 
cure  the  mischief.  The  difficulty  is,  to  a  great  extent,  in  the  nature 
of  things,  in  the  configuration  of  the  continent,  in  the  fixed  laws  of  cli- 
mate. Tbe  region  where  the  fattening  grains  can  be  grown  in  great 
quantities  and  with  profit  begins  at  a  line  drawn  south  from  Cleveland 
and  extends  to  the  middle  of  Kansas  and  Nebraska.  Illinois,  the  great 
corn  State,  is  in  the  middle  of  this  magnificent  belt.  The  boundary 
between  tbe  corn  lands  and  the  grass  lauds  is  not  sharply  defined,  but 
none  of  the  pioneer  settlers  think  corn  can  be  raised  in  quantity  and 
with  profit  west  of  the  month  of  the  North  Platte.  But  the  immense 
region  west  of  this  produces  an  abundance  of  hardy,  nutritious  grass, 
on  which  animals  can  live  and  grow,  and  often  become  quite  fat.  The 
natural  course  of  pastoral  agriculture  in  such  a  coun  try  is,  that  the  grass, 
belt  should  produce  the  cattle,  and  tbe  corn  belt  should  finish  them  and 
lit  them  for  the  knife.  This  is  now,  to  a  great  extent,  the  course  of 
business.  Those  who  have  brought  grass-fed  beeves  from  the  great 
plains  directly  to  the  eastern  cities  have  seldom  made  anything  in  such 
trade,  and  many  have  lost  largely.  There  is  no  difficulty  in  bringing 
tbe  animals  as  far  east  as  the  great  granaries.  The  real  difficulty  to  be 
solved  is,  how  Jo  .bring  oom-£4  pwy©s  firam  tbe  Mississippi,  the  .Ohio, 
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the  Illinois,  and  the  Wabash  to  tide-water  cities.  An  attentive  consid- 
eration of  the  subject,  and  conversation  with  the  beet  merchants,  have 
convinced  us  that  the  true  line  of  improvement  lies  in  the  direction  of 
a  vxlLregulated  beef  express  from  Chicago  and  St,  Louis  to  New  York, 
Boston,  Philadelphia,  and  Baltimore.  There  are  two  ways  in  which 
such  express  can  work  with  profit.  By  the  nse  of  padded  cars,  made 
expressly  for  the  purpose,  with  movable  partitions,  each  animal  can 
stand  in  one  place  without  being  jostled,  horned,  or  kicked  by  his  fel- 
low prisoners.  If,  in  addition  to  such  improvement,  the  cars  can  be 
rolled  at  a  rapid  and  uniform  rate,  Bay  at  an  average  of  15  miles  an 
hour,  fat  and  gentle  beeves  can  be  taken  from  regions  where  corn  is  40 
cents  a  bushel  to  cities  where  Bteaks  are  30  cents  a  pound,  and  iu  this 
industry  there  is  much  profit  for  the  drover  and  little  suifering  or  loss 
of  weight  for  the  animal. 

By  inventions  and  improvements,  iu  which  each  year  sees  important 
advances,  dressed  meat  can  be  taken  from  the  Mississippi  to  the  great 
cities  with  very  slight  decline  in  quality.  The  inventors  in  this  line  are 
required  not  merely  to  produce  a  chamber  of  low  temperature,  but  a  dry 
atmosphere.  It  is  found  that  meat  iu  an  atmosphere  of  GO0  to  70°  that 
is  dry  retains  its  flavor  and  sweetness  much  longer  than  if  held  at  '65° 
or  40°  and  then  exposed  freely  to  the  water-laden  air  of  tidewater 
towns.  To  secure  an  abundance  of  wholesome  and  cheap  meats  to  all 
the  inhabitants  of  the  Atlantic  slope,  a  system,  something  as  described 
in  outline  below,is  demanded.    The  animals  should  be  collected,  as  re- 

? aired  in  eastern  markets,  in  or  near  three  or  four  western  cities: 
hicago,  St.  Louis,  Springfield,  and  Burlington,  are  suggested  as  suited 
to  the  present  demand,  but  Kansas  City,  Omaha,  and  Abilene  would 
soon  be  added.  In  these  towns  let  largo  slaughter-houses  be  erected 
with  all  the  refinements  and  improvements  known  to  science.  For  in- 
stance, the  nse  of  dry  loam  and  of  carbolic  acid  will  so  effectually 
absorb  and  utilize  all  the  filth  of  slaughter-pens  and  slaughter-houses 
that  such  buildings  need  not  pollute  the  waters  of  rivers  and  harbors 
in  the  least.  As  a  part  of  such  establishment,  a  large  cooling-chamber 
is  required,  where  as  many  as  two  thousand  quarters  could  bang  at  a 
time.  By  absorbent  surfaces  or  substances,  these  chambers  should  be 
kept  dry  as  well  as  cool,  and  the  animal  heat  as  drawn  should  be  driven 
off  and  fresh  air  supplied.  From  this  cooling-room  the  meat  should  be 
loaded  into  refrigerator  cars,  and  enough  should  be  taken  from  one 
abattoir  to  make  up  a  meat  express  train,  which  should  move  at  20 
miles  an  hour,  and  make  not  more  than  three  or  four  stoppages  between 
the  great  rivers  of  the  West  and  the  eastern  cities.  In  this  way,  within 
forty  to  fitly  hours  from  the  time  a  beef  is  killed,  his  quarters,  in  per- 
ect  condition,  could  be  hanging  in  an  eastern  market-house.  The 
many  incidental  advantages  of  such  an  improved  system  of  meat  sup- 
ply need  not  bo  fully  described  here ;  the  blood  and  offal  would  be  re- 
tained and  applied  to  com  and  grain  lands,  for  which  they  are  the  best 
fertilizers.  The  industries  that  are  connected  with  a  proper  utilizing  of 
the  hides,  hair,  horns, bones, and  gelatine,  would  enlarge  manufacturing 
enterprise  in  those  sections  where  production  is  out  of  proportion  to  local 
consumption.  However  important  these  advantages,  tbey  are  trilling 
as  compared  with  the  relief  of  animal  suffering,  for  which,  as  the  busi- 
ness is  now  conducted,  we  have  no  arithmetic  subtle  euougli  and  largo 
enough.  Medical  men  cannot  tell  us  just  what  maladies  are  bred  by 
the  use  of  feverish  and  livid  meats,  or  by  the  introduction  into  the  system 
of  the  saltpeter  that  is  largely  used  to  make  bruised  meats  less  offen- 
sive to  the  eye ;  but  no  physician  will  say  that  the  flesh  of  a  feverish, 
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dnll,  and  braised  animal,  worried  by  long  travel,  and  sore  in  every 
quarter  from  kicks  and  pounding,  is  wholesome  food. 

The  whole  suhject  of  the  meat  supplies  of  this  continent,  the  grazing 
interest,  the  drovers'  trade,  its  relations  to  railroads,  and  the  butchering 
and  sale  of  meats  have  received  very  little  of  the  attention  of  law-makers 
orof  organizing  talent  in  any  form.  In  some  respects  these  things  can  bo 
left  to  the  working  of  the  great  laws  of  traffic,  but  traffic  is  guided 
solely  by  immediate  self  interest',  it  is  incapable  of  far-sighted  wis- 
dom: it  is  blind  to  the  essential  and  permanent  good  of  the  greatest 
number.  There  are  two  steps  which 'the  Government  can  take  withont 
the  least  impropriety,  and  which,  in  concluding  this  paper,  we  venture  to 
urge  upon  the  attention  of  Congress. 

1.  The  appointment  of  a  commission  to  examine  into  the  subject  of  the 
transportation  of  live  animals,  to  ferret  out  its  abuses,  and  suggest 
modes  by  which  those  abuses  and  the  mischief  they  create  may  be  mit- 
igated or  wholly  removed. 

2.  The  offering  of  a  special  prize  of  honor  to  the  inventor  who  will 
perfect  aud  carry  into  practice  the  best  method  for  the  transportation 
of  dressed  meats  over  long  distances  and  at  all  seasons. 

Every  branch  of  this  general  subject — that  of  feeding  one  section  of 
the  country  from  the  surplus  of  another  section — gathers  importance  with 
the  lapse  of  every  year  and  the  building  of  every  new  east-ami- west 
road.  A  few  years  ago  the  eggs  of  New  York  City  were  laid  in  the 
barns  of  New  Jersey  and  Pennsylvania :  to-day,  Ohio  is  doing  more  than 
any  other  State  to  meet  that  demand,  and  eggs  are  forwarded  by  the  barrel 
from  Kentucky,  Tennessee,  and  Indiana.  The  tubs  of  butter  in  Fulton 
or  Market-street  market  may  be  made  from  the  grasses  of  Orange, 
Herkimer,  or  Delaware  County,  but  qnite  probably  they  came  from 
Wisconsin  or  Kansas.  The  increase  of  railroads,  the  addition  of  through 
lines,  and  the  increasing  speed  of  all  the  trains,  are  year  by  year  working 
important  changes  in  market  systems.  The  farmer  was  once  but  a  day's 
drive  by  horse  from  the  city  where  his  surplus  was  consumed  ;  now  he 
is  five  hundred  miles  away;  iu  another  decade  he  will  be  a  thousand 
miles  away ;  yet  in  some  respects  he  is  nearer  than  he  was  when  the 
spires  of  his  market-town  conld  be  seen  from  the  hill  back  of  his  house. 
Marketing  thus  grows  into  a  special  trade,  requiring  special  confidences 
with  railroad  men  and  a  knowledge  of  cities  that  the  working  fanner 
has  neither  the  time  nor  the  tact  to  acquire.  On  the  other  hand,  the 
crowds  in  great  towns  who  most  buy  at  the  nearest  store,  and  must  buy 
a  cheap  article  no  matter"  how  it  looks  or  smells,  will  constantly 
increase ;  this  increase  is  inseparable  from  a  high  and  many-sided  civiliza- 
tion such  as  ours.  From  this  sitnation  theperpetual  and  growing  demand 
is  that  the  producer  be,  in  every  sense,  brought  nearer  the  consumer, 
and  the  consumer  bo  brought  into  closer  and  more  natural*  relations  with- 
the  producer.  A  wise  and  sagacious  government  will  give  its  closest 
attention  to  the  solution  of  this  problem. 

The  efforts  of  this  Department,  through  which  the  attention  of  the 
Government  was  first  called  to  the  dangers  of  the  splenic  fever  derived 
from  southern  cattle,  and  to  the  spread  of  the  pleuro-pncumonia,  as  well 
as  to  the  losses  incurred  by  neglect  and  inhumane  exposure  of  farm 
stock,  will  still  be  directed  to  the  improvement  of  cattle  transportation 
and  the  abundant  supplyof  healthful  meats  at  fair  prices  to  the  dwejlers 
in  American  cities.  It  is  a  subject  of  national  importance,  and  one  de- 
manding deliberate  investigation,  and  such  general  legislation  as  may 
bo  required  to  give  efficiency  to  practical  reforms  in  cattle  transporta- 
tion and  meat  supply. 
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FARMING  IN  NEW  ENGLAND. 

Does  fanning  pay  in'New  England  !  This  vexed  question  has  pro- 
voked much  discussion  of  late  in  the  literature  and  social  life  of  the 
country  districts  of  the  East.  It  is  stated,  on  one  aide,  that  the  farming 
population  has  decreased ;  hill  farms  have  been  given  over  to  pasturage 
or  natural  forestry ;  hired  labor  ia  not  generally  found  remunerative; 
the  boys  are  leaving  the  farms,  and  the  girls  are  following  the  boys  to 
the  West,  to  the  commercial  cities,  and  to  the  manufacturing  centers. 
On  the  other  hand,  it  is  asserted  that  high  prices  are  obtained  for  farm 
products;  the  soil  yields  more  per  acre  than  the  general  average  of  the 
country  :  some  branches  of  production  have  actually  shown  an  advance 
during  the  last  decade;  and  even  that  the  concentration  of  available 
labor  on  the  more  easily  worked  soils,  with  the  abandonment  of  rough 
and  rocky  lands  to  forest  growths,  constitutes  a  policy  sound  anil  sensi- 
ble, promotive  of  production  directly,  and  of  indirect  advantage  by  its 
tendency  to  the  modification  of  climate.  These  assertions,  on  both  sides, 
an  all  either  positively  true,  or  else  partially  and  from  a  certain  stand- 
point correct.  Labor  upon  ill-conditioned  soil,  on  unsuitable  crops^or 
with  mismanagement,  may  not  prove  remunerative,  while  that  directed 
in  right  channels,  upon  a  soil  having  the  elements  of  fertility  in  soluble 
and  otherwise  available  condition,  may  yield  a  hundred-fold  in  profit. 

It  is  true  that  agriculture  and  kindred  arts  do  not  occupy  the  highest 
place  in  the  industry  of  New  England,  or  secure  the  largest  profits  of 
labor  ill  that  region.  An  advanced  position  has  long  since  been  taken 
in  manufactures,  and  a  large  portion  of  the  local  labor,  skill,  and  busi- 
ness tact  has  been  employed  in  the  mechanic  arts.  Commerce  is  a 
prominent  and  profitable  resource  of  the  large  cities;  and  the  fisheries 
employ  the  labor  and  capital  of  a  portion  of  the  coast  population.  The 
comparatively  small  class  employed  in  rural  pursuits,  depleted  by  emi- 
gration induced  by  the  fertility  and  cheapness  of  Western  lands,  baa 
been  drained  of  its  youth,  skill,  and  enterprise  to  a  degree  seriously 
interfering  with  spirited  and  aggressive  effort.  Many  iv  lann  of  ample 
acreage  is  left  to  the  rheumatic  labor  of  advancing  decrepitude,  in  seed- 
time and  in  harvest,  iu  the  care  of  stock,  marketing  of  products,  and 
purchase  of  supplies.  There  is  no  strength  for  repairs,  no  ambition  for 
improvement,  and  no  expectation  of  more  than  a  bare  subsistence.  Is 
it  strange  that  discouragement  should  lie  felt  and  expressed  in  such  a 
case?  This  discouragement  is  thus  rather  accidental  than  necessary. 
That  there  does  not  exist  real  cause  for  gloomy  forebodings  is  due  to 
the  influence  of  other  industries  in  creating  markets  and  advancing 
prices  of  farm  products. 

w  EXAMPLES  OF  PROFITABLE  FAEMTXG. 

This  topic  has  been  suggested  by  communications  from  farmers  of 
Sew  England,  and  by  discussion*  at  conventions  and  in  the  newspapers. 
We  have  made  no  general  investigation  into  the  status  of  New  England 
forming,  aud  shall  not  present  here  its  salient  poiuts  iu  detail,  but  will 
give  a  few  of  the  communications  received  which  present  evidence  of 
profitable  farming,  and  suggest  a  possibility  for  the  many  which  has 
already  been  achieved  by  a  few.  The  first  statement  is  from  a  well- 
known  agriculturist  iu  Connecticut,  Mr.  T.  8.  Cold,  of  Com  v.  all : 

The  following  retorts  of  sui-aWnl  furmiiij;  hi  Connecticut  are  eekrtcl  from  differ- 
ent sections  of  the  State,  with  the  <iesi;;Ti  <•■■  mj»v.  ..i{;  Unit  skillful,  in  it'll  i-i'»t  culture 
pa.via  jrwxl  return  ou  the  iuvcstujcut.  1  hare  u\oi<lrd  I  how  eases  where  rueti  have. 
ippUedlarge  means  obtained  either  by  inheritance,  or  from  other  pursuits  to  the  im- 
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proroment  of  their  farms.    The  price  of  land  in  Weetport  and  Greenwich  is  affected  by 

froximiry  to  New  York,  and  its  value  for  residences  and  country  places  is  often  more 
nan  for  strictly  agricultural  uses.  An  extract  from  the  concluding  part  of  the  report 
of  the  Connecticut  State  Agricultural  Society  shows  somewhat  the  rolativo  rank  of  oar 
farmers,  especially  ill  stock  raising ; 

"A  word  in  behalf  of  Connecticut  agriculture.  Is  it  worthy  of  State  patronage* 
Can  we  do  anything  at  farming  in  Connecticut  J  At  the  New  England  fair  held  last 
September,  at  Manchester,  New  Hampshire,  Connecticut  received  the  sweepstakes 
and  herd  premiums  in  the  four  leading  breeds,  Devons,  Short-horns,  Ayrshire*,  and  Jer- 
seys, with  a  large  share  of  the  first  premiums  in  each  of  these  classes.  Tho  competi- 
tion was  close,  for  there  never  was  gathered  a  better  show  of  cattle  in  New  England. 
This  ie  the  rank  we  hold  with  our  cattle.  From  the  report  of  tho  Fairfield  County 
Agricultural  Society  I  find  that  Mr.  T.  B.  Wakeman,  of  Westport,  received  a  net  profit 
of $2,500  from  three  acres  of  grapes.  Colonel  Thomas  A.  Mead,  of  Greenwich,  hadtiij 
bushels  of  shelled  corn  per  acre,  on  a  field  of  ten  acres,  one  single  a 


bushels  of  shelled  corn.  Mr.  Arthur  Sherwood,  of  Westport,  raised  300  bushels  of  pot 
on  one  acre,  and  Mr.  F.lieha  Gray,  of  Westport,  had  on  ono  acre  800  bushels  of  onions. 
This  for  a  dry  season.  Last  year  Messrs.  S.  M.  and  D.  Wells,  of  Wothorefield,  raised  1,000 
bushels  of  onions  per  acre,  which  sold  on  the  field  for  (1  25  per  bushel.  Why  need 
we  be  ashamed  of  Connecticut  agriculture,  when  we  have  such  examples  for  our  en- 
couragement 1 " 

Westport  issituatedon  the  Sound,  about  40  miles  from  New  York,  with  which  it  has 
direct  communication  both  by  water  and  railroad.  High  culture  with  high  manuring 
has  resulted  in  vastly  increased  productiveness.  Onions,  potatoes,  bay,  and  fruit  form 
the  principal  articles  of  sale  from  the  farms.  About  sixteen  years  since  the  farmers 
here  began  the  application  of  leached  ashes,  which  practice  has  so  increased  that  now, 
in  an  area  of  six  miles  square,  70,000  bushels  of  ashes  are  annually  used.  These  are 
brought  in  canal  boats  from  Canada,  and  cost  twenty  cents  per  bushel.  In  addition 
to  this  the  same  territory  uses  about  80  tons  of  bone-dust  and  twenty  tons  of  super- 
phosphate. Mauy  single  acres  are  shown  from  which  tho  gross  product,  either  in 
onious  or  fruit,  has  exceeded  (1,000  per  acre,  while  the  general  product  of  farm.crops  of 
all  kinds  is  very  largo.  As  examples  I  givo  the  product  of  three  farms.  That  of  Mr. 
F.  D.  Wakeman,  Westport,  containing  60  acres,  valued  at  §24,000,  is  devoted  mostly  to 
fruit.     The  products  sold  in  1B70  were : 

Grapes,  3  acres,  (mostly  Concords  and  Hartford  Prolines,)  30,000  lbs $2,500 

4i  acres  potatoes,  sold  400  bushels 600 

Strawberries,  raised  in  part  between  the  grape  vines,  2,500  i|uurta 600 

Currants  and  currant  bushes 600 

i,  pears,  and  other  fruits,  wine  and  cider,  and  grain 2,100 


ffii 


Mr.  Wakeman  keeps  fifteen  or  more  breeding  sows,  selling  the  pigs.  The  grain 
needed  for  them,  besides  the  refuse  of  the  farm,  is  mostly  raised.  This  year  he  had  five 
acres  of  wheat,  yielding  30  bushels  per  aore ;  a  part  sold  for  seed  at  $2  25  per  bushel. 
No  account  is  taken  of  what  is  consumed  in  the  family  or  used  for  necessary  teams, 
and  by  the  cows  furnishing  milk  and  butter. 

There  was  an  outlay  of  {100  for  fruit-boxes,  and  $1,600  for  labor $1,700 

About  1,000  bushels  ashes  per  year 200 

Interest  ou  farm  and  tools,  at  six  per  cent 1,600 

Taxes  and  other  expenses . ..........        600 

4,000 

Deducting  this  from  the  gross  sales,  we  have  $3,500  remaining.  The  value  of  the 
proprietor's  own  labor  and  supervision  must  be  deducted  from  this,  except  so  far  as  it 
is  met  by  his  own  support  and  that  of  bis  family,  mostly  derived  from  the  farm. 

Mr.  H.  B.  Wakeman,  of  Westport,  gives  "a  lair  estimate  of  income  and  expenses  for 
the  past  year"  of  bis  farm  of  60  acres,  valued  at  $24,000.  Ho  received  for  strawberries 
$2,500;  raspberries,  $200 ;  currants,  $900;  grapes,  mostly  Concord,  $1,200;  pears,  $150; 
quinces,  $100;  early  rose  potatoes,  $500;  unions,  $500;  strawberry  phtuts,  $150;  cur- 
rant bushes  and  cuttings,  $600;  bay,  $150;  pigs,  $50;  total,  $7,000.  lu  addition  to 
this  he  made  750  gallons  of  wine,  225  bushels  of  corn,  70  bushels  wheat,  20  bushels  rye. 
The  corn,  wheat,  and  rye  are  consumed.  Quite  a  sum  is  realized  from  butter  and  eggs 
sold. 

The  expenses  for  help  were  $1,700,  (mostly  German  and  Swede,  which  is  about  one- 
third  cheaper  than  Irish;)   one  ton  superphosphate,  $60;  ono  ton  bane-dost,  $36; 
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sverage  about  1,000  bushels  ashes  per  year,  at  20  cents  per  bushel,  $200 ;  interest  and 
taxes,  $2,000;  total,  $3,995.  This  leaves  a  profit  of  $3,005,  without  considering  the 
products  not  estimated.  The  Messrs.  Wakeman  are  brothers.  Another  brother  con- 
ducts an  adjoining  farm  with  like  energy  and  success.  The  old  farm  upon  which  they  , 
were  raised,  and  which  then  yielded  bat  scanty  returns  for  rude  culture,  now  pays  well 
by  its  abundant  crops  for  the  plentiful  and  intelligent  labor  bestowed  upon  it. 

Mr.  Franklin  Sherwood,  and  his  son,  Arthur  Sherwood,  of  West-port,  have  a  farm  of  50 
acres,  worth  $400  to  (600  per  acre  for  farming  purposes.  They  obtained  this  year,  on 
one  acre  and  34  rods  400  bushels  of  early  rose  potatoes,  worth  $1  515  per  bushel ;  'JO 
barrels  of  white  globe  onions  on  4  j  acres,  at  $7  per  barrel,  aud  600  barrels  of  red  globe, 
at  $5  per  barrel,  worth,  together,  $3,630.  On  the  onion  land  25  loads  of  burn-yard 
manure  per  acre  were  applied,  and  ono  ton  per  acre  of  bone-dust  on  24  acres.  The  total 
expenses  for  labor  and  manure  did  not  exceed  $630,  leaving  $3,000  for  interest,  super- 
vision, and  profit. 

These  were  the  two  principal  crops  sold,  but  Mr.  Sherwood  had  a  Cue  crop  of  Surprise 
seed  oats,  potatoes  of  several  varieties,  fruit  aud  cider,  yielding  enough  to  pay  the 
hired  labor,  which  cost  about  $1,000. 

Captain  Sherwood  till  within  a  few  years  followed  the  sea.  His  success  as  a  farmer 
illustrates  the  benefit  of  thorough  business  habits  upon  the  farm. 

Mr.  Nathan  Hart,  of  West  Cornwall,  in  the  northwestern  part  of  the  State,  makes 
the  following  statement : 

"My  farm  consists  of  130  acres,  30  acres  being  in  wood  and  unimproved  swamp  land. 
The  swamp  land  up  to  this  time  has  been  valuablo  only  as  a  deposit  of  rich  muck  for 
mixing  with  more  concentrated  manure  and  as  an  absorbent  iu  manure  cellars.  The 
farm  crowns  a  hill,  running  cost,  south,  and  west  to  the  valley,  giving  it  a  warm 
exposure.  I  came  into  possession  of  the  place  in  the  spring  of  1848,  when  the  buildings 
were  ont  of  repair;  tho  surface  of  the  meadow  and  arable  land  was  thickly  covered  with 
rocks,  from  half  a  ton  to  eight  or  ten  tons  in  weight,  so  that  there  was  not  an  acre  that 
could  bo  mowed  conveniently  with  a  machine.  The  first  year  the  farm  carried  11!  cows, 
a  yoke  of  oxen,  and  ono  horao,  with  a  purchase  of  a  little  extra  feed  for  winter  use. 

With  a  farm  in  thin  condition,  bought,  with  the  stock  and  implements,  mostly  on 
credit,  how  to  pay  for  it,  and  at  the  same  time  improve  it,  was  the  problem  to  bo  solved. 
To  show  that  it  has  been  done  to  some  extent,  1  will  stato  that  in  tho  years  18G9-'70,  with 

*"'  _  -' J  * l —  ""   -■  -  *- — a  carried  23  cows,  ono  pair  of  oxen,  and  two  horses,  aud 

is  sold,  forty  acres  have  been  cleared  of  rocks,  laid  in. 
substantial  walls,  so  that  machinery  is  now  used  with  facility,  and  tho  whole  it 
mod  stato  of  cultivation.  TI 
hams  have  been  built  with  u: 
concentrated  many  fold  greater  than  existed  at  the  beginning.  Honey  loaned  lias 
lieen  lost,  which  it  safely  invested  would  now  havo  amounted  to  mure  than  half  the 
jiresent  capital.  The  pasturage  has  been  increased  by  cutting  off  the  wood  and  clear- 
ing land  well  adapted  to  graziug.  The  wood  brought  about $2,000  gross.  Fields  bave 
been  cleared  of  ell  the  rocks  not  too  largo  to  blast  or  movo  without  blasting  and  piled 
up  in  substantial  walln,  and  tho  land  lias  been  thoroughly  manured  mid  planted  with 
corn,  followed  by  oats  or  wheat  and  seeded  with  clover  and  timothy.  lu  tliii  iv;iv  forty 
acres  have  been  fitted  for  tho  plow  or  mower,  and  the  raising  of  any  crop  adapted  to  this 
climate.  For  example,  a  two-acro  Held,  cleared  oa  stated,  was  manured  witb  21  cart- 
loads of  bam-ccllar  manure  per  acre  and  planted  with  corn,  and  gave  a  yield  of  75 
bushels  per  acre. 

"  The  following  year  the  field  was  manured  as  before  and  planted  with  tobacco,  with 
the  exception  of  one-half  acre  unmauured  aud  planted  with  potatoes.  Tbo  tobacco 
yielded  3,333  pounds,  and  sold  for  $881.  In  tho  fall,  after  the  craps  were  removed,  the 
field  was  sown  with  wheat  and  seeded  with  clover  and  timothy.  Tho  yield  was  36 
bushels  of  handsome,  white  wheat  per  aero.  Tho  following  years  it  was  mowed  twice, 
yielding  a  very  largo  crop.  With  top-dressing  once  in  three  years  it  has  continued  this 
yield  to  the  last  year,  when  the  second  crap  tailed  from  tho  drought. 

"Another  field  of  seven  acres  was  taken  up  in  " _     '  "' 

yield  of  corn  was  75  bushels  per  acre,  and  otoa 
field  at  one  timo  gave  102  bushels  of  shelled  corn,  aud  tbo  subsequent  grass  crops  were 
in  proportion.  These  crops  were  not  guessed  at,  but  tbo  land  was  measured  with  chain 
and  compass,  and  tho  grain  accurately  measured,  and  a  premium  obtained  from  tbo 
eonnty  and  Stato  agricultural  societies. 

"This  success  is  mainly  duo  to  a  (borough  system  of  eh  ;iri:i£  the  land  and  manuring, 
doing  well«what  is  done,  and  making  it  pay  ns  Iho  work  goes  along.  L.-C  no  man  sup- 
pose, however,  that  bo  can  take  a  farm  in  all  ila  native,  rmiglmrss  and  sitnliiy,  and 
with  little  capital  but  hi.-i  bare  hands,  aud  arrive  at  desirable,  result?,  wbilo  eating  tho 
bread  of  idleness,  allowing  his  manure.  Leans  to  In- drenched  with  rain?,  and  goiug  on 
from  year  to  year  without  auy  dcliuito  plau  of  operations." 

Mr.  Hart's  form  is  situated  away  from  any  village  or  very  favorable  market.     IIo 
keeps  a  dairy,  and  until  tho  last  two  years  uiado  butter  and  cheese.     Since  then  he  Las 
17  A 
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went,  milk  to  Now  York.    His  sales  have  been  mostly  dairy  products,  and  fruit,  and  an 
occasional  crop  of  tobacco. 

Farming  in  ifiddlffield.— Middlefiold  is  situated  near  the  central  part  of  the  State,  and 
is  well  located  for  farming.  Mr.  P.M.  Anfrur  sends  thefoUowingstatement  relative  tofair 
representative  farms,  and  adds:  "  I  believe  that  in  Middlefleld  there  is  not  one  farm 
tbat  with  lair  management,  after  allowing  full  charge  for  labor  and  fertilizers,  win  ndt 
pay  a  fair  percentage  on  the-  investment.  There  are  probably  few  planes  where  ma- 
chinery, out  doors  and  in,  has  been  more  generally  introduced  or  with  better  results 
A  better  class  of  stock  is  kept  than  formerly  and  mora  attention  is  paid  to  making 

Cnancnt  improvements.  Concerning  agriculture  in  Middlefleld  the  future  looks 
eful." 

No.  1.— Value  of  farm,  $6,000 ;  implements,  8500  ;  stock,  81,000 ;  total,  $7,500.  Pro- 
duce sold;  Wool,  825;  garden  vegetables,  §40;  poultry  produce,  $100;  potatoes  and 
turnips,  8300;  butter,  $150;  forest  products,  8150;  orchard,  8120;  slaughtered  ani- 
mals, $150 ;  growth  and  Bale  of  animals,  $300 ;  total,  (1,335.  Labor,  $450.  Net  returns, 
f785. 

No.  2,— Value  of  farm,  813,000;  implements,  $500;  live  stock,  $2,300 ;  total,  $14,800. 
Produce  sold:  Tobacco,  $1,200;  wool,  $24;  potatoes,  $75;  orchard,  $105;  garden  pro- 
ducts, $959 ;  bntter,  £300 ;  forest  products,  $75 ;  slaughtered  animals,  $700  ;  sale  and 
growth  of  animala,  S400;  total,  $3,131.  Labor,  $1,500;  fertilizers  bought,  $300;  total 
expenses,  $1,600.    Not  returns,  $1,331. 

No.  3.— Value  of  farm,  810,000;  implements,  8300;  stock,  $2,200;  total,  $12,500. 
Products  sold :  Tobacco,  $600 ;  potatoes,  $38;  orchard,  $60;  hotter,  $375;  cheese,  $24; 
forest  products,  $180 ;  slaughtered  animals,  $735 ;  sale  and  growth  of  animals,  $375 ; 
total  receipts,  $3,  587.  Labor,  $1,300  ;  fertilizers  bought,  $150;  total  expenses,  $1,350. 
Set  returns,  $1,937. 

No.  4.— Value  of  farm,  $7,000 ;  implements,  $300 ;  live  stock,  $1,095 ;  totaL  $3,335. 
Produce  sold :  Potatoes,  $300 ;  wool,  $45 ;  orchard  products,  $100 ;  hotter,  $200;  forest 
products,  $185 ;  slaughtered  animals,  $634  ;  sale  and  growth  of  animals,  $300;  total 
receipts,  8 l,G6-t.  Labor,  $550:  fertilizers,  $50;  total  expenditures,  $600,  Net  returns; 
$1,064. 

Colonel  Thomas  A.  Wood,  of  Greenwich,  a  successful  fanner  of  mora  than  three- 
score and  ten  years,  writes  mo  of  his  farming  experience,  and  especially  of  his  success 
with  piaster,  by  the  moderate  application  or  which  the  product  of  the  pastures  made 
a  three-fold  increase :  "My  farm  of  260  acres  is  assessed  at  $32,000;  buildings,  $4,000; 
farming  implements.  $1*50.  Wheat  before  the  aphis  appeared  averaged  25  bushels  per 
aero ;  corn  averages  75  bushels  per  acre ;  potatoes,  175  bnshels ;  oats,  a  little  over  60 
bushels  ;  hay,  24  tons  per  aero.  Sales  consist  of  fat  cattle,  lambs,  pork,  hay,  apples, 
corn,  and  a  littlo  wheat  and  oats  and  a  few  potatoes.  The  average  yearly  aggregate 
of  soles  from  1K4J0  to  1870  has  been  $6,700.  No  account  is  taken  of  what  is  nsecfin  the 
family.  Milk,  butter,  and  other  small  sales  meet  tho  grocer's  bills.  The  expenditures 
for  cattle  and  labor  amount  to  83,100;  mechanics'  bills,  $433;  taxes,  $027 — making  a 
total  of  $1,460,  and  showing  a  balance  of  $2,240. 

"My  rotation  is  corn,  oats,  wheat,  and  then  grass  eight  years.  I  have  about  45  grown 
cattle  and  horses  in  tho  stables.  Kvery  morning  the  droppings  are  removed  and  piled 
it  drawn  to  the  Held  designed  fore* 


replaced  with  fresh  straw,  ami  is  as  good  for  manure  as  tho  solid  droppings.  For  the 
corn  .crop  I  apply  about  95  loads  or  manure,  of  30  bnshels  each,  per  acre.  This  is 
spread  as  soon  aa  the  frost  is  out  of  the  ground,  usually  from  the  20th  of  March  to  the 


1st  of  April,  so  that  the  rains  shall  wash  tho  soluble  parts  into  the  soil  and  c _ 

grass  to  grow.  By  tho  early  part  of  May,  when  I  begin  to  plow,  the  grass  is  four  to 
six  inches  in  height.  Grass,  and  tho  young  roots  of  grass,  feed  the  worms  until  the 
corn  gets  beyond  (heir  rcaeh;  and  tho  sod  rots  quickly,  and  force*  the  corn 
forward  rapidly.  This  was  the  culture  the  past  season :  I  plowed  with  furrow  10 
inches  vide  and  !>  deep;  harrowed  three  timea  with  an  iron-toothed  harrow,  and 
used  marker  of  my  own  construction  3  feet  7  inches  each  way,  placing  tho  corn  on  tho 
surface,  3  grains  in  a  hill ;  ploughed  four  times.  hoeiag34;days  on  each  aero;  put  but  little 
dirt  to  the  corn.  Planted  the  12th  and  13th  of  May,  and  cut  up  tho  lost  week  in 
September. 

"  In  plowing  the  corn  I  only  plow  deep  enough  to  cut  tip  the  grass  and  weeds,  say  two 
inches,  twice  from  and  twice  toward  tho  corn.  I  use  two  horaeB,  one  horse  taking  the 
furrow,  making  a  steady  and  last  team— not  more  than  half  the  labor  for  the  plowman, 
and  doing  one-third  more  work  in  a  day,  and  worth  nearly  two  plowings  with  one 
horse.  From  tho  commencement  of  plowing  to  finishing  cutting  the  stalks,  it  takes  15 
to  21)  days'  work  to  I  ho  aero,  at  $1  25  per  day,  say  $32,  or  including  team  $30  per  aero. 

"If  wo  add  to  this  tho  labor  of  applying  tho  manure  at  $10  per  acre,  and  interest  on 
the  land  at  $250  per  acre,  $15  more,  wo  have  $55  as  the  total  coat  per  acre  Counting 
tin-  i:uri)  nt  fi  pOT  bushel,  this  leaves  $27  5U  net  profit  per  acre,  or  $318  on  the  whole 
Held.  Tlio  stalks  pay  for  tho  husking,  and  the  produco  &d  on  the  farm  supplies  rnanara 
for  another  crop. 
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"Fire  yean  ago  I  planted  two  parts  Sciotn  and  one- part  a  small  dwarf  com  that  had 
been  on  the  farm  from  my  earliest  recollection.  There  were  11  seres  in  tho  field,  one- 
'  half  very  dry  and  porous,  the  remainder  a  little  moist.  1'i veneres  of  ilio  la tUir  yielded 
oier  100  bushels  per  aero  as  estimated  by  jjood  judges.  In  a  wet  season  tho  other  part 
rf  the  field  would  have  been  the  best.  Thirty  li ills  wens  put  into  a  stack,  aud  seven 
gontiguous  stacks  selected  as  an  average,  nnu  husked  by  themselves,  weighed  in  the  ear 
H9  pounds,  shelled  corn  371  pounds,  cobs  58  p minds.  This  was  the  pure  Sciota.  Of 
theipixod  Sciota.  two  stacks  in  the  ear  yielded  152  pound*,  cobs  1  $  pounds,  shelled  corn 
134  pounds,  or  2$  bushels.  These  two  .stuck.!  were  a  fair  average  of  the  two  acres, 
Mating  106  bushels  per  acre.  Four  acres  were  planted  with  the  c»mmou  eight-rowed 
white  and  yellow  corn,  which  yielded  about  70  bushel.*  to  tbc  acre." 

Mr.  George  E.  Waring  writes  of  a  farm  in  his  neighborhood,  in  tu© 
vicinity  of  Newport,  Rhode  Island,  of  120  acres,  upon  which  23  cows 
have  been  kept.  The  pasture  contains  twelve  acres,  ami  twenty  cows 
are  kept  upon  it  daring  the  summer.  The  feed  purchased  is  only  equiv- 
alent to  the  keeping  of  his  teams.  The  butter,  milk,  cream,  and  calves 
sold  in  1870  brought  81,862  15,  nearly  $75  lor  each  cow,  besides,  the 
alrim-milk  that  was  turned  intopork.    The  safes  of  1S70  were  as  follows  : 
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Tnifl  farm  is  worked  at  a  profit,  but  the  significant  fact  concerning  it 
Is  mat  the  average  value  of  product  per  acre  was  Slit  55.  A  farm  of 
200  acreSj  producing  at  this  rate,  would  yield  a  gross  income  of  828,910. 
Mr.  Wanng  says  that  these  results  are  not  due  to  what  are  known  as 
"modern  improvements ;"  that  "  there  is  nothing  done  here  that  is  not 
done  on  any  good  farm  in  New  England  ;  but  everything  is  done  with  a 
will ;  and  industry,  perseverance,  and  thoroughness  characterize  every 
part  of  the  work.  The  cultivation  is  thorough  and  cleanly ;  the  use  of 
manure  excessive ;  the  feeding  high  ;  the  marketing  skillful;  and  the 
economy  in  every  department  complete.71 

A  few  examples  of  profitable  fanning  in  Vermont  arc  at  hand,  by  uo 
means  the  most  striking,  but  such  as  can  be  obtained  from  any  neigh- 
borhood, however  isolated  or  small.  Mr.  Charles  A.  Sylvester,  of  Bar- 
net,  bought  a  farm  for  SA,(HJ0,  having  a  capital  of  only  £;i.i)00.  It  was 
in  a  low  state  of  cultivation,  and  had  no  buildings  or  fences  of  material 
value.  He  kept  sheep  and  horse",  and  nearly  doubled  the  yield  of  wool 
of  the  former,  and  improved  by  selection  the  value  of  the  latter.  In 
sixteen  years  he  trebled  the  production  of  ihe  farm,  erected  substan- 
tial buildings,  and  then  sold  the  farm  for  $11,000.  and  had  left  nearly  as 
orach  produce  and  other  personal  property  on  it  as  it  cost  in  the  be- 
ginning. 

Mr.  John  Quinlan,  of  Charlotte,  now  owns  one  thousand  acres  ot 
Champlain  Valley  soil,  as  the  result  of  energy  anil  industry  upon  the 
farm,  although  he  commenced  life  as  ;:n  agricultural  l.ibunT.  Itas  met 
with  losses  and  discouragements,  ami  has  raised  and  educated  a  largo 
family. 

A  farm  was  purchased  in  Albany  by  Frank  Vance,  for  tf-SOO,  which 
was  sold  fourteen  years  afterward  for  ss.ouo.  ?.lr.  .lames  Vance  ln-s 
200  acres  that  cost,  nineteen  years  ago.  si  t>)  -*2  per  acre,  now  worth 
•8,000,  though  it  is  three  miles  away  from  a  village.  Horses  and  sheep 
have  proved  profitable  upon  tliis  farm.     An  im'iime  of  eight  dollar.-;  per 
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annum  for  each  of  the  breeding  owes  is  regularly  obtained,  the  lambs 
bringing  from  $i  to  $5  each  before  the  fourth  of  July. 

In  Williainstown,  in  the  White  Eiver  Valley,  Mr.  Kelson  Martin  has  a 
faun  of  120  acres,  upon  which  he  cuts  about  100  tons  of  good  hay  an- 
nually, at  tho  rate  of  two  to  three  tons  per  acre,  and  finds  profit  in  ag- 
riculture, as  do  all  others  who  manage  prudently  to  increase  fertility 
and  production.  • 

Mr.  G.  B.  Brewster,  of  Irasbnrg,  bought  a  farm  of  220  acres,  nineteen 
years  ago,  costing  $3,500.  It  was  in  poor  condition ;  corn  was  a  failure 
upon  it;  grass  was  light,  and  wheat  would  not  grow.  By  successive 
manuring  and  good  cultivation  fertility  increased.  25  bushels  per  acre  of 
wheat  were  obtained,  70  of  oats,  300  of  potatoes,  70  of  corn,  and  900  of 
turnips.  By  legitimate  farming  a  property  of  815,000  was  thus  ob- 
tained from  a  beginning  of  a  few  hundred  dollars,  upon  an  intractable 
and  unpromising  soil. 

Mr.  J.  W.  Pettee,  of  Salisbury,  finds  no  difficulty  in  obtaining  80  to 
90  bushels  of  ears  of  corn  per  acre,  on  land  which  formerly  yielded 
three-fourths  of  a  ton  of  hay  mixed  with  daisy  and  johns-wort.  A 
moderate  quantity  of  manure,  combined  with  first-class  culture,  pro- 
duced this  change. 

Mr.  Levi  Bartlett,  of  Warner,  New  Hampshire,  a  veteran  observer  of 
general  agriculture,  and  a  practical  and  successful  farmer,  in  a  region 
of  not  more  than  average  fertility,  (or  sterility,  as  the  reader  may  prefer.) 
communicates  to  the  Department  the  following  statement: 

A  large  majority  of  farmers  hero  succeed  in  their  business  so  far  ns  to  obtain  a 
good  living  and  poenniary  independence,  and  some  accumulate  very  respectable  fortunes. 
These  facte  are  demonstrated  by  tlie  numerous  well  finished  and  furnished  houses, 
barns,  and  out-buildings  for  storing  grain,  carriages,  farming  implements,  &o.,  to  be 
seen  in  almost  every  town ;  and  these  facts  bespeak  a  thrift  and  enterprise  not  even 
(beamed  of  by  the  most  sanguine  half  a  century  ago. 

On  the  other  hand,  in  many  of  tho  long-settled  towns  in  the  hilly,  rocky  por- 
tions of  the  State,  the  population  bos  gradually  decreased  during  the  past  twenty 
years,  as  tho  late  census  returns  plainly  show ;  and  in  most  of  these  towns  there  are 
'numbers  of  once  good  farms  that  have  been  abandoned,  tho  buildings  have  been 
removed,  and  the  once  productive  fields  turned  out  to  pasturage,  and  will  ultimately 
bo  covered  with  a  forest  growth,  the  seedlings  of  which  spring  up  in  these  worn-ont 
soils  ;  still,  there  arc  in  all  these  towns  good  farms,  anil  farmers  who  annually  find 
'■  thero  is  money  in  their  business,"  oven  in  the  business  of  legitimate  farming  alone. 

Tho  spirit  of  omigration  is  nn  inherent  principle  in  tho  "  genus  homo ; "  discontent 
among  the  farmers  of  tho  fertile  soils  of  Illinois  is  as  prevalent  as  it  is  among  the  same 
class  residing  on  the  granite  hills  of  Now  Hampshire.  To  report  folly  "examples  of 
profitable  farming  in  Now  England"  would  require  volumes ;  but  for  the  information 
i if  tho  cultivators  of  tho  soil  in  different  sections  of  our  widely  extended  country,  I 
will  give  a  few  "  illustrative  examples  "  in  this  section  of  New  England. 

During  the  past  few  weeks  I  have  made  excursions  in  several  counties  of  this  State, 
and  noted  down  some  facts  connected  with  the  farm  practices  in  different  sections, 
and  on  individual  farms.  Wo  have  no  great  staple  crop  like  the  wheat  and  corn  of 
tho  West,  or  the  cotton,  sugar,  and  rice  of  the  South. 

Our  soil,  climate,  and  social  condition  compel  us  to  pursue  a  mixed  husbandry,  to 
grow  a  variety  of  farm  products,  and  these  are  varied  according  to  the  locality  in 
which  the  farmer  resides,  and  the  requirements  of  the  markets,  and  whether  these  are 
near  or  distant  from  his  farm. 

Some  weekssincolmade  a  visit  to  the  town  of- Littleton,  112  miles  north  of  Concord, 
N.  H.,  well  up  in  the  White  Mountain  region.  While  there  I  spent  two  days  in  fonr 
of  those  "northern  towns,"  and  visited  a  large  number  of  formers,  and  found  them  in 
tho  occupancy  of  good  farms,  farm  buildings,  and  everything  betokening  thrift  and 
enterprise.  I  think  tbo  drought  was  not  so  severe  there  the  past  season  as  in  tho  more 
southern  portions  of  the  Stato,  as  the  crops  generally  were  good :  corn,  on  many  of  the 
farms,  yielding  50  to  60  bushels,  shelled,  per  acre.  The  hay  and  grain  crops  were  in 
similar  proportions.  This  section  of  the  State  is  noted  for  its  large  yields  of  potatoes. 
Immense  quantities  ore  annually  worked  np  for  the  starch  they  contain.  On  one  farm 
visited,  there  were  o vor.fi ve hundred  bushels  grown  on  two  acres.  These,  at  thestarch- 
mills,  command  thirty  jive  cents  per  bushel,  thus  giving  a  return  of  $176  for  the  pro- 
duct of  the  two  acres.    I  was  tola  .that  much  larger  yields  were  harvested  on  some 
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farms.  Tho  variety  generally  grown  for  starch  is  known  as  tlie  "  California  potato." 
It  is  not  a  good  table-potato,  but  is  preferred  by  the  starch  manufacturers.  This  is  a 
good  hay  and  grass-producing  section,  and  large  quantities  of  timothy-grass  need  are 
raised,  anil  the  high  price  at  which  it  has  been  sold  for  the  past  few  years  makes  it  a 
profitable  farm  product.  Much  more  might  be  said  of  the  prosperous  condition  of  that 
section  of  oar  State;  of  its  fine  horses,  herds,  and  flocks;  of  its  railroad  facilities  for 
transporting  to  market  its  wood,  lumber,  bark,  charcoal,  and  numerous  other  products, 
all  of  which  largely  contribute  to  the  increasing  wealth  of  that  part  of  the  "Old 
Granite  State." 

More  recently  I  visited  Hanover,  tho  town  in  which  the  New  Hampshire  Agricultural 
College  is  located,  and  spent  a  day  in  driving  around  among  the faruersof  that  ancient 
town,  the  settlement. of  which  commenced  over  one  hundred  years  ago.  There  arc 
large  numbers  of  line  and  productive  farms.  Much  of  the  land  consists  of  a  llntly 
comminuted  and  somewhat  cluye;  soil,  free  from  rocks,  and  easily  cultivated.  Alt  of 
the  farm  crops  cultivated  in  that  section  mnko  good  returns,  especially  wheat,  both 
spring  and  autumn  sown.  From  live  or  six  of  these  farmers  I  obtained  statement:*  of 
the  average  yield  per  ncro  for  a  series  of  years.  Thero  wcro  better  crops  in  some  sea- 
sons than  in  others.  The  lowest  yield  in  any  one  season  was  twenty  bushels.  The 
largest,  ninety-eight  and  one-half  bushels  on  two  acres  of  land.  This  was  in  1SG0,  a 
favorable  season  for  tho  wheat  crop  in  this  section.  Some  of  the  records  ate  of  the 
— m  for  eleven  years  in  succession  on  the  same  farms. 

r.  C.  C.  Foster  the  past,  season  raised  twenty-five  bushels  of  winter  wheat  on  one 
■ere.  Thesced  wasobtained  from  the  Department  of  Agriculture.  Sir.  P,  has  forgotten 
the  name.  It  very  closely  resembles  the  "  White  Touze  lie  winter  wheat,"  imported  from 
Marseilles,  France,  by  tM  Department.  The  land  planted  with  corn  is  heavily  manured 
and  followed  by  wheat  and  grass-seeds.  As  far  as  I  can  learn,  there  are  but  few,  if 
any,  sections  of  tho  country  where  larger  average  yields  of  wheat  are  grown  than  in 
the  town  of  Hanover.  A  portion  of  tho  farmers  in  tho  town  of  Fairmouut,  Onondaga 
Conntr,  New  York,  obtain  about  tbo  saiuo  average. 

I  will  now  give  tho  farm  practices  of  tlireo  of  the  prominent  farmers  of  Merrimaek 
Comity,  who  have  made  farming  profitable,  but  who  differ  somewhat  in  their  practice 
and  in  the  disposal  of  their  prodncts. 

In  185fi  Colonel  David  II.  Clough,  of  Canterbury,  purchased  tho  farm  ho  now  occu- 
pies for  the  sum  of  81,400.  It  contained  about  lour  hundred  acres,  two  hundred  of 
which  were  interval,  lying  on  thecastcrn  hank  of  tho  Merrimack  River,  opposite  the 
Tillage  of  Hoscawcn  l'lain.  Tho  remainder  was  pasture  and  woodland.  A  few  years 
previous  to  his  purchaso  most  of  the  wood  and  timber  had  been  removed.  For  more 
than  thirty  years  a  widow  had  held  a  lifo-estato  in  tho  farm,  and  during  this 
period  it  bad  been  rented  and  largely  cropped  with  com  and  oats,  which,  with  a  por- 
tion of  the  hay,  wcro  iiimiinlly  Hold,  and  no  manure  purchased.  By  this  skinning  (mi- 
cas* tho  furm  bad  become  badly  worn  ;  the  buildings  and  fences  were  in  a  most  dilapi- 
dated condition,  and  a  large  portion  of  this  onco  fertile  interval  had  been  turned  out  as 
pasture.  To  rcnos  ate  1  lie  tillable  fields,  large  quantities  of  muck  and  lime  were  com- 
posted. Muck  and  a  clay  marl,  of  which  there  aro  inexhaustible  quantities  on  the 
farm,  were  used  in  the  barn -yards,  cattle  and  sheep  hovels,  and  hog-yards.  Fences 
wero  rebuilt  with  good  boards  and  chestnut  posts.  The  large,  old  farm-bouse  was  com- 
pletely remodeled  and  renovated,! Kith  inside  and  outside,  and  additions  made  to  it,  ami 
old  barns  were  removed  and  splendid  new  ones  erected. 

When  Colonel  (.'.  came  into  possession  of  .tho  farm  there  were  about,  twelve  tons  of 
English  and  about,  the  same  ijunntity  of  natural  or  low-gronnd  hay  cut  upon  tho  farm, 
sufficient,  with  some  grain  feed,  to  winter  twelve  head  of  cattle,  thirty  sheep,  and  two 
homes.  JIo  now  winters  upon  an  average  ninety  head  of  cattle,  six  horses,  old  and 
joung,  and  one  hundred  and  llfty  sheep.  He  had  at  the  time  I  wan  there  sixteen  bog-:, 
about  eighteen  months  old,  and  a  largo  number  of  last  spring's  shoats.  The  old  hiiy 
will  average  not  far  from  four  hundred  pounds  each.  For  several  years  past  the  average 
saleshnvc  been  about £  I,  500  for  beef  cattle ;  $500  fur  pork  ;  sheep, 'lambs,  and  wool,  Si' ''■ 
A  few  years  since  he  sold  for  slaughter  "J0O  sheep  at  seven  dollars  a  head,  aggn-galiiig 
(1,400. 

The  proceeds  of  tho  iirm  this  year  aro  150  tons  of  hay,  £00  bushels  of  corn,  SOU 
bushels  of  oats,  aud  50  bushels  of  wheat.  The  whole  of  tho' hay,  most  of  tho  com,  and 
a  large  portion  of  tho  oats  arc  fed  to  his  farm  stock  and  to  horses  from  tho  cities  to  be 
wintered.  Having  lost  several  acres  of  his  interval  land  by  the  washing  away  of  the. 
■oil,  which  is  twenty  t'eet  deep  at  that  place,  ho  has,  by  the  expend it.nro  of  over  si\ 
hundred  dollars,  prevented  i'utuvu  inroads  by  sloping  the  bunks  and  cobbling  them  wit  li 
Stone,  drawn  two  miks.  Ho  has,  during  tbo  fourteen  years  of  his  occupancy  of  the 
farm,  eipoudcd  over  lour  thousand  dollars  in  repairing  the  old  and  erecting  new  lain: 
buildings.  The  results  of  liis  farming,  in  a  pecuniary  point  of  view,  are  satisfactory, 
he  having  now  a  larger  surplus  of  cash  on  hand  than  the  farm  originally  cost  him. 
Colonel  Clough  plows  his  land  deep,  manures  high,  ami  cultivates  thoroughly,  sows 
liberally  of  grass  seeds,  and  harvests  corresponding  crops. 
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About  thirty  yearsagoMr.W.H.Gago  purchased  the  Colonel  Chandler  farm,  situated 
111  the  sonthorn  part  of  Uoscawen.  The  farm  contained  about  400  acres,  100  acres  of 
which  were  tillable  interval,  and  about  40  of  low  interval,  which  jielded  fair  crojia  of 


hay  of  various  qualities,  from  pood  to  very  poor.  The  remainder  of  the  laud  was  forest 
and  pasture,  lie  gave  §0,(HH>  lor  the  farm,  one-third  cosh,  about  all  the  available  funds 
he  possessed.  The  farm  had  been  rented  for  a  number  of  years,  and  was  badly  rnn 
down.  The  course  of  farming  be  has  pursued  for  a  number  of  years  has  been  to  feed 
the  bay  and  grain  raised  upnn  the  farm  to  bis  cattle,  sheep,  and  swine.  The  rearing  of 
flue  stock  has  been  a  special:  y  with  him,  especially  oxen.  For  the  past  twenty-five 
years  he  has  received  more  premiums  for  oxen,  at  our  State  and  county  fairs,  than  any 
other  farmer  in  the  county.  In  March,  ISfiO,  ho  sold  two  yoke  of  oxen  for  $300.  Iu 
March,  1-S70,  two  yoke  l'.ir  J-7M!.  ![  has  been  a  maxim  with  him  to  increase  the  fertility 
of  his  farm,  and  consequently  his  craps.  This  ho  has  accomplished  by  selling  moat 
of  the  products  of  his  farm 'in  tho  ferm  of  beef,  pork,  mutton  and  wool,  butter  and 
oheese. 

For  many  years  pa<!  in;  has  kept  4  to  <i  hoes.  When  18  to  90  months  old  they  have 
averaged,  when  dressed  Cm  markot,  about  S00  pounds  each.  Tho  clear  pork  is  salted  ' 
and  sold  during  the.  succeeding  Huuimer  at  the  large  manufacturing  village  of  Fishers- 


ville.  at an  average  of  !>:h;o]i:spci'pouud.  Lard  aun:  hams  from  20  to  23  cents.  There  ai 
kept  about  lit)  head  of  cattle,  7f>  to  100  sheep,  and  2  horses.  Corn  annually  grown  from 
it  bushels.    Oats  follow  the  com ;  yield  60  bushels  per 


acre,  about  nne-linlf  of  which  are  sold  at  an  average  of  70  cents  per  bushel. 

The  farm  is  now  valued  at  S40,000,  and  other  assets  would  bring  his  property  well 
up  to  $50,000— the  neon  uiul  at  ions  of  a  littlo  over  thirty  years. 

The  thin!  and  last  farm  I  shall  refer  to  is  that  now  owned  by  Joseph  B.Walker, 
Concord.  This  farm  has  been  under  cultivation  about  ono  hundred  and  forty  years. 
Its  original  owner  was  the  late  Rev.  Timothy  Walker,  the  first  settler  and  only  min- 
ister of  that  town  for  fifty-two  years.  The  firm  camo  into  the  possession  of  his  son, 
the  late  J  ml  go  Timothy  Walker.  Upon  his  death  it  became  the  property  of  his  son, 
the  late  Captain  Joseph  Walker,  whose  son,  Joseph  B.  Walker,  tho  present  owneref 
the  farm,  inherited  it  when  only  ten  years  old,  ho  being  tho  only  surviving  member  of 
the,  fami'.y.  1  lis  guardian  runted  out  tho  farm,  which  was  thus  managed  for  twenty 
years.  In  tho  mean  time  Joseph  l.i.  graduated  at  Yale  College,  studied  law,  and  opened 
an  offico  in  Concord.  I  lis  undertook  in  carry  »ri  the,  farm  and  bis  law  business  at  the 
same  time.  A  tier  two  y  curs'  I  rial  of  tanning  and  law,  ho  found  ono  or  tho  other  must 
be  given  up.     He  had  tin-  njnoil  :<nis.<  to  quit,  law  and  Ijecomo  a  farmer. 

During  tho  twenty  years  the  farm  had  been  leased,  tho  buildings  and  fences  were 
sadly  out  of  repair,  large  portions  of  tho  fields  were  overrun  with  bushes,  and.  there 
was  a  largo  decrease  of  li;>y  and  other  <  nips  during  tho  period. 

Tho  farm  consisted  .il'a'joiil  ;;,"itl  acre;-,  1U0  of  which  were  Merrimack  Eiver  interval,  a 
largo  portion  of  which  coaM  he  plowed,  and  with  manuring  wonld  yield  fair  crops  of 
com  and  grain.  Alum!  :'0ai  res  were  cither  covered  hy  the  waters  of  Horseshoe  Pond,  or 
wore  too  wet  for  the.  prndm  thmel'hay.  To  drain  the  pond  as  far  ns  practicable,  ho,  four- 
teen years  ago,  ou-  a  larg;-  and  deep  ditch  from  the  east  end  of  tho  pond  across  the 
interval,  nearly  half  a  iniic,  to  the- river.  The  interval  is  bounded  on  the  north  by  the 
Merrimack  River.  The  surface  oF  tho  land  on  tho  river  hank  is  about  14  feet  above 
tho  usual  summer  low-water  mark.  From  the.  river  the  land  gradually  slopes  south- 
ward to  Horseshoe  I'ond.  Forty-live  rods  smith  of  tho  river  Sfr.  Walker  commenced 
excavating  the  soil,  [or  the  (impose  of  ['ill  ling  in  a  plank  drain  from  that  point  to  the 
river.  Tho  s<m;li  end  id'  the  ditch  was  rf  feet  deep,  but,  us  the  ground  rose  gradually, 
before  the.  bank  of  the  Merrimack  was  real  lied  is,  was  1.1  feet  deep.     Sound  white-pins 

Cut  were  used  for  making  a  box  or  pip.-— inside  8  hy  12  inches,  98  square  inches— 
the  passage  uf  (he  water  from  !!ie  open  ditch  to  the  river.  This  box  drain  has  done 
■o  well  during  tho  fourteen  years  if  has  been  in  operation  that  45  rods  more  of  similar 
drain  have  been  put  down  dining  (he  past  autumn,  permitting  the  filling  up  of  that 
length  of  open  drain.  From  thu  covered  drain  to  the  pond  the  bottom  of  the  open 
drain  is  boarded,  the  ditch  being  about..:)  feet  wido  at  the  bottom.  Before  tho  floor 
was  put  in,  rushes  and  aquatic  grasses  obstructed  the  flow  of  water,  and  were  gradu- 
ally filling  the  ditch. 

t  have  thought  it  might,  be  of  practical  use  to  be  thus  particular  in  describing  Mr. 
Walker's  process  of  lowering  the  water  of  Horseshoe  Pond  several  feet,  thereby 
reclaiming  about  thirty  aeit.-.  of  once  almost  worthless  land,  and  bringing  it  up  to  an 
average  value  of  §UHi  per  acre.  This  desirablo  object  has  been  effected  at  an  expense 
of  about  frtOO.  During  the  eighteen  years  ho  has  carried  on  the  farm,  the  crops  of  hay 
and  grain  have  been  tuoro  than  donblod. 

His  annual  clip  of  hay  is  about  180  tons,  of  which  70  to  80  tons  are  sold,  varying 
in  price,  in  different,  years,  from  $18  to  $:!0  per  ton. 

As  hay  is  his  leading  crop,  grass  immediately  follows  com,  without  an  intervening 
grain  crop.  Every  autumn  .  ho  plows  about  twelve  acres  or  crass  land,  six  acres  of 
which  are  heavily  manured  and  planted  with  corn ;  the  following  spring  the  other  six 
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acne  are  sown  with  oats.  Average  yield  of  each,  flfty  to  sixty  buelicla ;  after  the  com 
in  harvested  the  land  is  plowod  anil  sown  with  grass-seeds.  The  oat-ground  is  manured, 
plowed  and  sown  with  grass-seeds.  Several  acrea  are  also  planted  with  potatoes, 
beta  I,  root  ciopa,  &o. 

There  are  kept  upon  the  farm  four  large  oxen,  aix  cows,  two  horses,  and  twenty  or 
more  cattle  of  various  aces ;  most  of  the  com  and  oats  aro  fuel  to  the  farm  stock. 
Materials  are  carted  into  the  barn-yard  and  cellars  for  composting  with  green  inamiro. 
Mr.  Walker  also  uses  the  hair,  lime,  fleshings,  &c,  from  a  largo  tannery  near  hia  farm. 
These  materials  are  composted  with  large  quantities  of  much,  and  make  valuable 
manure  for  bis  corn  crops.  He  also  purchases  8:200  worth  id'  stable  ami  sonio  commer- 
cial manures.  By  these  means,  he  is  annually  increasing  the  fertility  of  his  lauds, 
notwithstanding  the  largo  quantities  of  hay  sold. 

He  keeps  six  cows,  the  milk  of  which  is  sold  at  the  house,  pat  up  in  enns-  The  ave- 
rage sales  of  milk  amount  to  $75  per  month.  The  twelve  acres  of  land  seeded  down 
in  the  fall  yield  a  fair  crop  iu  August,  similar  in  quality  to  second-crop  hay.  This  is 
found  to  he  a  priiuo  feed  for  the  euivs  during  tha  winter,  producing  a  large  llow  of  milk. 

Mr.  Walker  keeps  an  exact  account  of  the  expenses  of  tho  farm  and  of  its  income, 
which  at  the  end  of  every  mouth  is  carried  from  tho  day-book  to  the  ledger,  and  in 
this  way  he  is  able,  at  tho  close  of  each  year,  to  ascertain  the  profit  and  loss  of  his 
farming  operations.  The  profits  over  the  tnl  iro  cast  of  carrying  ou  tho  farm  are  quite 
satisfactory. 

It  may  be  said  that  tho  farms  t  have  described  aro  made  up  of  the  alluvial  soils 
bordering  the  Merrimack  River,  free  from  rocks,  and  easily  worked,  when  contrasted 
with  the  soils  of  the  hill-farma  ;  hut  thousands  upon  thousands  of  the  fanners  upon 
em*  bill- farms  annually  find  there  ia  "inuuey  in  their  business" 

Had  a  judicious  course  of  cultivation  been  pursued  on  a  Lin;.)  portion  of  the  now 
abandoned  farm,  they  would  have  been  today  paying  investments. 

The  selling  of  hay  aud  grain  from  the  farms,  cius.-  itniiiij-  of  t  lit?  mow  in;;  fields  every 
•atum,  and  reckless  waste  of  the  mauui  ial  resources  of  the  farms,  together  with  tho 
natural  restlessness  and  hive  of  change  that  eee:u  to  belou';  especially  to  Americans, 
ate,  I  believe,  the  principal  causes  of  the  decrease,  in  tho  rural  population  iu  eo  many 
of  the  fanning  districts  of  New  England. 

Mr.  8.  Kilbrcth,  of  Manchester,  Maine,  who  was  awarded  the  first 
premium  for  wheat  by  tho  Kennebec  Agricultural  Society,  makes  the 
following  statement  concerning  it,  which  shows  that  wheat  can  be  pro- 
duced at  a  profit  under  good  culture : 

Tho  land  in  which  my  wheat  grew  was  a  deep,  gravel  1y  loam,  planted  the  previous 
year,  part  to  corn  and  part  to  potatoes.  Upon  the  part  planted  to  potatoes,  after  har- 
< vesting,  I  spread  si*  cart-hurls  <;>:  bar:i  manure.  Upon  tho  part  planted  to  com,  I  pnt 
One  shovelful  of  compost,  manure  iu  each  bill  of  com  ;  plowed  and  pulverized  the  ground 
in  the  Hall;  plowed  again  in  the  spring,  and  harrowed  bri'nro  sowing.  Sowed  the  5th  of 
May  two  bushels  of  .lava  wheat,  harrowed  once,  mid  spread  upon  the  pieenoiio  hundred 
bushels  of  leached  asbcF  ;  then  harrowed  again  and  fll'-cl  it.  Harvested  about  the 
10th  of  August;  threshed  the  first  ivcck  in  September  -"j  bushels  of  wheat. 

DT!. 

3oorssof  manure §12  00 

100  Insbelsof  leached  ashes l'>  00 

Plowing  hind 4  00 

abnihels  wheat 4  00 

Sow.ng 'J  00 

Harvesting 4  00 

Thrishiiig 4  00 

Applying  ashes,  &c 5  00 

Total "0  00 

Cr. 

Bi  bushels  wheat,  at  $2  SO  pet  bushel S-r>C  *i 

1  ton  of  straw 8  00 

Hanaro  and  ashes  left  on  hand 10  00 

Total ?4  -25 

Credit ?*  25 

Debit 50  00 

Profit 24  20 
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STATISTICS  OF  PRODUCTION. 
The  statistics  of  agricultural  production  in  New  England,  for  tbe  last 
three  decades,  illustrate  the  changes  wrought  by  the  causes  enumerated 
above,  showing  decrease  at  one  point  and  increase  at  another,  and  in 
the  total  an  absolute  depreciation,  which  is  perhaps  not  quite  equal  to 
the  loss  of  agricultural  population,  the  use  of  labor-saving  machinery 
more  than  'compensating  for  decrease  of  fertility  upon  the  neglected 
farms  of  the  interior.  The  following  table  includes  the  aggregates  of 
the  census  returns  of  live  stock  and  principal  farm  products  for  the  sis 
New  England  States : 
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It  thus  appears  that  milch  cows  have  decreased  5  per  cent,  in  ten 
years,  other  cattle  20  per  cent.,  sheep  IS,  and  swine  26,  and  that  horses 
and  mules  have  slightly  increased.  Corn  shows  a  reduction  of  19  per 
cent.,  wheat  nearly  8,  rye  50,  oats  1C,  barley  10 ;  while  buckwheat  is 
increased  20  per  cent.,  potatoes  12,  hay  nearly  2,  and  tobacco  fO.  That 
hay  should  not  fall  off  with  the  cattle  may  be  partially  accounted  for  by 
tbe  increase  of  horses,  which  is  probably  much  greater  than  is  shown 
by  the  above  figures,  which  only  give  the  horses  of  the  farm,  while  those. 
of  the  cities,  numbers  of  still  larger  magnitude  in  some  of  the  States, 
are  not  enumerated. 

In  orchard  and  garden  products  the  increase  has  been  very  large, 
being  from  $2,703,032  in  1850,  and  $4,959,455  in  1860,  to  $7,143,907 
in  1870.  Maine,  New  Hampshire,  and  Vermont  have  greatly  enlasged 
the  productions  of  orchards,  and  Massachusetts,  Rhode  Island,  and 
Connecticut,  that  of  gardens.  The  following  bible  will  Bhow  the  rate 
of  increase  in  the  several  States : 
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1000. 

'     1870. 

SUM* 

Orehmni 
products. 
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Orchard 
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1, 609,  TOO 

1,093,243 

3.713,40 

8, 170, 003 

3,819,206 

That  tbe  reader  may  examine  in  detail  the  changes  in  the  several 
States,  exhibited  by  the  census  of  1870,  in  comparison  with  that  of  1860 
and  1850,  the  following  table  is  presented: 
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These  tables  exhibit  the  prevailing  characteristics  and  tendencies  of 
rural  husbandry  in  this  section,  and  show  that  the  stock  interest  is  de- 
clining, that  breadstuff's  command  quite  as  little  attention  as  heretofore, 
and  that  fruitgrowing  and  market-gardening  are  rapidly  increasing.  It 
is  not  probable  that  the  census  returns  include  all  the  advance  in  these 
industries.  It  muBt  be  extremely  difficult,  if  not  impossible,  to  obtain 
a  very  near  approach  to  completeness  in  returns  of  products  grown 
everywhere,  in  town  and  country,  in  isolated  patches ;  aud  the  aggregate 
would  be  greatly  enlarged  if  the  immense  quantities  of  wild  berries 
could  be  included. 

The  decrease  of  milch  cows  lias  been  4J  per  cent,  in  Rhode  Island,  4£ 
in  New  Hampshire,  5£  in  Maine,  and  20  in  Massachusetts ;  but  Connec- 
ticut has  made  a  slight  advance,  and  Vermont  an  increase  of  3  per  cent. 
In  all  the  States  the  number  of  "  oxen  and  other  cattle."  has  decreased. 
The  decline  in  the  numbers  of  sheep  and  swine  has  been  heavy,  yet  in 
1807  the  number  of  sheep  was  undoubtedly  greater  than  in  1800.  The 
-  number  of  farm  horses  has  increased  in  Maine,  Rhode  Island,  and  Con- 
necticut, and  decreased  in  New  Hampshire,  Vermont,  and  Massachu- 
setts.  If  an  enumeration  of  horses  in  the  cities  could  bo  made,  a  differ- 
ent result  might  be  attained  in  tbo  latter  States. 
PRACTICAL   SUGGESTIONS. 

While  the  facts  here  presented  are  fragmentary,  and  the  investigation 
incomplete,  enough  is  learned  to  prove  that  rural  pursuits  are  profitable 
in  the  hands  of  enterprising  men,  and  to  show  that  many  farms  are 
managed  in  an  rtnprogvessivc  manner  and  with  unrein un era tive  results. 
Gardening  and  fruit-growing,  when  followed  with  skill  and  method, 
yield  handsome  returns ;  and  yet  the  demand,  especially  for  early  fruits 
and  vegetables,  is  scantily  supplied,  and  prices  are  high.  The  prices  of 
small  fruits  are  far  higher  in  Boston  and  Lowell,  and  the  quantity  con- 
sumed much  less  in  proportion  to  population,  than  in  Baltimore  and 
IViiHliiiigton.  Norfolk  sends  immense  quantities  of  early  strawberries 
to  those  cities,  but  wo  never  hear  that  New  Hampshire  or  Maine  sends 
late  supplies  after  the  local  crop  is  gone.  To  be  sure,  there  is  greater 
eagerness  for  the  first  berries,  yet  the  latest  command  high  prices  and 
meet  a  ready  sale,  and  there  is  no  surfeit  of  raspberries,  blueberries,  or 
blackberries  to  destroy  the  demand.  There  is  a. marked  deficiency  in 
production  of  the  finer  vegetables,  as  asparagus,  spinach,  cauliflower, 
&c.,  in  interior  towns,  and  tomatoes  and  other  vegetables  might  be 
brought  into  market  earlier  by  the  ingenious  and  inexpensive  forcing 
processes  known  to  skilled  market-gardeners,  in  profitable  competition 
with  the  wilted,  sometimes  decaying  and  unwholesome  vegetables 
brought  from  a  great  distance.  It  is  astonishing  that  the  farmers  and 
mechanics  of  interior  towns  do  not  cultivate  strawberries  and  other 
small  fruitB  in  their  gardens  to  an  extent  fourfold  greater  than  they 
already  do.  While  there  are  fruit-growers  and  market-gardeners  abont 
Boston  who  are  excelled  in  skill  by  none  in  the  couutry,  there  are  mul- 
titudes of  interior  towns  which  can  neither  boast  advanced  practices  in 
horticulture  nor  early  and  abundant  supplies  from  local  sources. 

Considerable  advances  have  been  made  in  the  use  of  agricultural 
machinery ;  mowers  are  used  on  ten  farms  for  every  one  cutting  grass 
by  horse-power  ten  years  ago ;  but  there  are  many  farms  smooth 
enough  for  the  mower  which  still  employ  only  the  traditional  scythe. 
Much  of  the  labor  of  hand-hoeing,  now  exceedingly  expensive,  might 
be  done  with  the  horse-hoe ;  where  rocks  or  other  obstructions  inter- 
fere, a  small  expenditure  would  fit  the  surface  for  machine  cultivation. 
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Tho  economy  of  farm  machinery  is  illustrated  by  the  reports  of  the  use 
of  tho  horse-planter  and  horseshoe  in  Northfield.  Massachusetts.  Mr.  J. 
Lyman  claims  to  have,  plan  ted  (in  nineteen  hours)  and  hoed  (in  eighty- 
one  hours)  fifteen  acres  of  com,  worth  $1,014,  at  tho  cost  of  j&t,  or 
little  more  than  3  per  cent,  of  the  value  of  the  crop.  Mr.  James  Merriman 
planted  and  hoed  sis  acres,  worth  t?.}_'S,  at  an  expense  of  $17  55 ;  and 
Mr.Georgo  F.  Moody  planted  and  cultivated  two  acres,  worth  $112,  at  a 
cost  of  $3  73.  The  planting  and  hoeing,  with  man  and  horse,  was  in 
each  case  at  the  rate  of  ,10  cents  per  hour.  In -the  case  of  two  farms  in 
Virginia  of  equal  fertility,  one  worked  by  a  man  and  two  boys  with 
improved  machinery,  the  other  by  seven  men  without  labor-saving  ma- 
chinery, the  former  made  larger  gross;  returns  than  the  latter. 

While  stock-growing  may  be.  Jess  profitable  than  in  the  West,  there 
are  numerous  examples  of  profitable  dairying,  the  raising  of  butchers' 
Iambs,  and  other  specialties  of  stock-fa  ruling,  to  show  that  there  is  no 
necessity  for  tho  decay  of  the  hill-farms,  the  transformation  of  pas- 
tilles to  ferneries,  and  the  decline  of  production.  The  English  system 
of  husbandry,  modified  judiciously  by  local  circumstances,  has  in- 
creased fertility,  production,  and  profit,  wherever  introduced  into  Now 
England.  It  is  a  fatal  error  to  permit  a  retrograde ;  if  high  farming 
will  not  pay  there,  no  farming  will  pay ;  if  fertility  cannot  be  advanced, 
the  capital  necessary  for  improvements  employed,  the  use  of  labor-saving 
implements  increased,  it  would  be  betler  to  quit  farming  entirely  and 
grow  forests  for  tho  use  of  future  manufacturers  of  wooden-ware.  But 
there  has  been  progress  in  many  directions,  and  Inay  be,  we  believe  will 
be,  generally,  in  the  future.  It  only  requires  courage,  a  cold  shoulder 
to  croakers,  energy,  skill  and  application;  and  when  the  best  lands  ot 
the  distant  West  are  taken  up.  as  they  soon  will  be,  and  prices  there 
advance,  young  men  of  X.>w  England  may  be  content,  to  stay  at  home 
and  enjoy  the.  advantages  <0'  markets  which  fully  counterbalance  the 
fertility  of  western  lands  a  thousand  miles  aw;'y  from  the  mouths  to  be 
fed  by  their  products. 
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fertility.  When,  however,  we  consider  the  length  of  time  the  older 
parts  of  the  State  have  been  under  cultivation,  and  the  large  proportion 
of  good  arable  land  still  remaining,  even  under  the  system  of  annual 
cropping  for  more  than  a  hundred  years,  we  have  convincing  evidence 
of  their  extraordinary  agricultural  value. 

The  agriculture  of  Virginia  was  conducted  in  strict  accordance  with 
the  traditions  of  the  fathers  until  a  period  within  the  memory  of  many 
now  living.  The  old  methods,  transmitted  from  sire  to  son  almost  since 
the  first  settlement  of  the  colony,  underwent  scarcely  any  change.  In 
feet,  the  proprietors  of  large  estates  felt  bnt  little  incentive  to  improve- 
ment as  long  as  recourse  conld  be  had  to  the  virgin  soils,  which  admitted 
of  being  brought  into  cultivation  at  less  expense  than  the  old  conld  be 
restored,  or  even  kept  up  to  a  productive  standard.  It  was  not  until 
the  first  Virginia  agricultural  society  was  formed,  about  the  year  1822 
or  1823,  and  such  men  arose  as  Colonel  John  Taylor,  of  Caroline; 
Wilson  Gary  Nicholas,  of  Albemarle ;  and  Kichard  Sampson,  of  Gooch- 
land, with  a  few  other  eminent  farmers  in  other  parts  of  the  State,  that 
any  general  impetus  was  given  to  improvement.  By  their  writings,  and 
not  less  by  their  example,  public  attention  was  aroused  to  the  necessity 
of  a  change.  Colonel  Taylor's  "Abator"  was  perhaps  the  most  popu- 
lar work  of  the  kind  ever  published  in  the  South.  It  originally  appeared 
in  short  papers  in  the  Richmond  Enquirer.  These  were  subsequently 
collected  into  a  small  volume,  which  ran  through  many  editions,  and 
was  read  by  all  classes.  If  it  misled  some  of  its  readers,  as  it  un- 
doubtedly did,  it  excited  a  spirit  of  inquiry,  which  led  to  valuable  results 
in  the  end.  If  we  were  called  on  to  designate  the  fathers  of  modern 
Virginia  agriculture,  we  should  have  no  hesitation  in  fixing  on  these  three 
illustrious  individuals — Colonel  Taylor,  as  a  writer;  Mr.  Sampson,  as 
the  most  successful  practical  farmer  the  State  lias  ever  produced;  and 
Governor  Nicholas,  in  the  double  capacity  of  writer  and  practical 
farmer,  who  infused  enthusiasm  into  the  bosoms  of  all  with  whom  a 
long  public  life  brought  him  into  personal  association.  Mr.  Sampson, 
living  near  a  great  public  thoroughfare,  attracted  visitors  from  all  parts 
of  the  State,  who  went  to  see  the  wonderful  improvement  he  had  effected. 

The  spirit  of  improvement  thus  excited  went  on,  gradually  expand- 
ing and  gathering  strength,  until  the  great  political  convulsion  which 
culminated  in  the  disruption  of  the  labor  system  of  the  State,  causing 
a  shock  to  its  material  prosperity  from  which  it  will  necessarily  take 
long  years  of  struggling  to  recover.  A  revolution  so  sudden  and  so 
overwhelming  could  have  no  other  effect  than  to  paralyze  for  the  time 
.  every  industry  in  those  districts  where  the  former  labor  system  prevailed 
to  a  large  extent,  and  to  derange  it  in  some  degree  everywhere.  The 
State  was  thus  thrown  back  in  her  industrial  career,  but  it  is  gratify- 
ing to  notice  that  the  people  have  met  the  crisis  with  admirable  fortitude ; 
and  there  is  the  best  reason  for  believing  that  a  change — the  beginning 
of  which  is  already  perceptible — will  ultimately  be  wrought  in  the 
habits  of  the  white  race,  the  possessors  of  the  soil,  and  prove  eminently 
salutary  and  beneficial.  Another  effect  will  be  the  disintegration  of  the 
overgrown  and  unwieldy  plantations,  and  their  subdivision  into  small 
farms.  A  hundred  years  are  but  a  small  period  in  the  life  of  a  nation, 
and  though  the  present  race  of  farmers  may  not  witness  the  change,  the 
second  or  third  generation  will  live  to  see  this  grand  old  State  dotted 
over  with  thousands  of  happy  abodes,  and  her  fair  surface  literally 
transformed  into  a  garden.  Such  is  the  picture  that  will  assuredly  be 
presented  when  the  great  natural  advantages  of  the  country  are  de- 
veloped to  their  full  extent. 
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Before  proceeding  to  describe  the  present  condition  of  the  agriculture 
of  the  State,  it  is  proper  and  necessary  that  some  reference  should  be 
made  to  its  physical  geography.  In  a  general,  and  in  some  sort  a 
political  sense,  two  great  divisions  east  of  the  mountains,  and  embrac- 
ing diverse  interests,  are  popularly  recognized,  called  respectively  the 
Noethsidb  and  SourasiDE,  the  separating  line  being  the  James  River. 
In  the  northern  division,  with  tho  exception  of  a  few  counties  bordering 
on  the  James,  it  is  a  farming  country ;  in  the  southern  division,  a  plant- 
ing country.  Each  of  these  sections  admits  of  two  subdivisions,  pos- 
sessing very  distinctive  features :  The  tide-water  region,  lying  between 
the  head  of  tide  and  the  ocean ;  and  the  Piedmont  region,  embraced 
between  the  head  of  tide  and  the  Blue  Ridge.  Furthermore,  between 
the  Blue  Bidge  and  the  Alleghanies,  a  fine  district  of  country,  known  as 
The  Valley,  is  situated,  mostly  on  the  north  side  of  the  James,  but 
still  extending  some  distance  south  of  it.  And  lastly,  there  is  the 
traDsmontane  or  Southwest  Virginia,  exhibiting  marked  character- 
istics of  its  own.  Each  of  these  divisions  is  distinguished  by  its  peculiar 
system  of  agriculture, 'having  some  things  in  common  indeed,  but  each 
differing  from  the  others  in  its  leading  industries.  For  the  sake  of 
perspicuity  we  shall  consider  them  separately,  accompanying  them,  re- 
spectively, with  brief  descriptions  of  their  geographical  features  and 
the  productions  more  particularly  adapted  to  their  soils. 

In  but  few  sections  of  the  State  has  agriculture  made  any  progress 
within  the  last  ten  years ;  almost  everywhere,  in  fact,  it  has  actually 
retrograded.  The  conditions  on  which  agricultural  prosperity  rests 
have  been  bo  unsettled  by  intervening  events,  and  the  tenure  of  lands 
to  a  great  extent  rendered  so  uncertain,  that  few  fanners  have  been 
influenced  by  a  spirit  of  improvement.  The  great  object  has  been  to 
make  a  livelihood.  To  do  this  the  lands  have  been  taxed  to  their  utmost 
capacity.  Fertilizers  have  indeed  been  used  freely,  but  rather  with  a 
view  to  speedy  returns  than  ultimate  improvement.  No  systematic 
rotation  has  been  practiced ;  no  course  of  amelioration  steadily  pursued. 
The  efforts  both  of  farmers  and  planters  have  been  vigorous  indeed, 
more  so  perhaps  than  at  any  former  time,  but  spasmodic,  looking  to  the 
present  more  than  to  the  future.  Considering  the  altered  circumstances 
of  tbe  people,  the  productions  of  the  soil  in  everything  but  wheat  have 
borne  favorable  comparison  with  those  of  former  years ;  in  quantity, 
however,  more  than  in  quality.  Of  tobacco,  for  instance,  the  crop  of 
1870  was  one  of  the  largest  ever  grown  in  the  State,  but  in  its  prepara- 
tion for  market  it  has  been  worso  handled  than  any  for  many  years. 
All  bnt  the  old  experienced  planters  appear  to  have  lost  their  skill,  and 
the  crops  of  the  latter- formed  but  a  small  proportion  of  the  whole. 
Throughout  the  tobacco  region  the  crop  is  cultivated  on  nearly  every 
farm,  to  a  large  extent  by  freedmen  on  rented  land  or  on  shares.  It  has 
thus  fallen  into  many  hands  instead  of  being  chiefly  limited  to  tho  large 
plantations  as  formerly.  In  this  way  Virginia  tobacco  is  fast  losing  its 
prestige,  and  the  western  tobacco  is  supplanting  it  in  the  markets  of  the 
world.  In  regard  to  cotton,  also,  the  production  has  much  increased, 
the  last  crop,  like  that  of  tobacco,  being  the  largest,  perhaps,  ever  grown 
in  the  State,  but  it  has  been  produced  very  much  to  the  neglect  of  the 
grain  crops. 

In  the  cotton  and  tobacco  districts,  though  the  planters  have  shown 
commendable  industry,  have  been  frugal  in  their  personal  expenses,  and 
have  worked  with  their  own  hands,  it  cannot  be  said  they  have  pros- 
pered. They  are  still  wedded  to  old  habits,  from  which  no  change  of 
circumstances  has  sufficed  to  divorce  them.    The  painful  experience  of 
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1870 — abundant  crops  and  nnremunerative  prices— will  not  have  been 
dearly  purchasedif  it  should  only  teach  them  to  practice  a  more  diversi- 
fied system  of  husbandry. 

In  attempting,  therefore,  to  sketch  the  state  of  agriculture  in  Virginia 
for  the  year  1870,  wc  do  it  rather  for  the  purpose-  of  establishing  a  land- 
mark from  which  future  progress  may  bo  measured,  than  with  a  view  of 
claiming  that  any  progress  lias  been  inside,  since  the  change  in  the  social 
relations  of  the  people.  We  are  happy  to  believe,  however,  that  there 
are  indications  of  the  dawn  of  a  better  period.  Wo  perceive  it  in  the 
numerous  agricultural  societies  which  have  been  reorganized;  in  the 
large  attendance  at  all  the  agricultural  exhibitions;  and  in  the  increas- 
ing demand  for  agricultural  literature. 

Before  entering  on  particular  details,  it  will  render  the  treatment  of 
pur  subject  more  intelligible  and  systematic  by  prefacing  it  with  brief 
descriptions  of  the  several  geographical  divisions  of  the  State. 

I.  KOBTnSIDE  VIRGINIA. 

1.  Tide-water  district — Well  adapted  to  the  production  of  the  grains 
and  grasses;  a  farming  in  contradistinction  to  a  planting  country.  It 
embraces  a  large  proportion  of  fertile  lands,  and  in  several  locaUties 
shell-marl  is  found  abundantly,  which  is  readily  accessible.  It  is  inter- 
sected by  several  large,  navigable  streams,  by  means  of  which  all  the 
leading  markets  of  the  North  are  brought  to  the  doors  of  the  people. 
Its  situation  is  within  the  limits  of  James  River  on  the  sooth,  Chesa- 
peake Bay  and  the  Potomac  on  the  east  and  northeast,  and  the  Rich- 
mond and  Washington  Railroad  on  the  west.  It  includes  the  counties 
of  Henrico,  (in  part,)  Hanover,  (in  par*,,)  King  William,  Charles  City, 
New  Kent,  James  City,  York,  Warwick,  Elizabeth  City,  (the-  four  last 
named  forming  the  tongue  of  land  called  the  Peninsula;)  Caroline,  (in 
part,)  Essex,  King  and  Queen,  Middlesex,  Gloucester,  and  Matthews, 
(lying  between  the  York  and  Rappahannoek;)  and  King  George,  West- 
moreland, Northumberland,  Lancaster,  and  Richmond,  composing  what 
is  termed  the  .Northern  Neck,  and  lying  between  the  Rappahannock 
and  Potomac  Rivers.  Portions  of  Prince  William,  Stafford,  and  Fair- 
fax also  belong  to  this  district;  and  Accomac  and  Northampton, on  the 
Eastern  Shore,  are  to  be  included  in  it  for  all  practical  purposes.  During 
the  last  years  of  tho  war  great  numbers  of  negroes  were  settled  in  the 
Peninsula,  which  has  continued  to  be  occupied  by  them,  in  chief  part, 
down  to  the  present  time. 

2.  Piedmont  district. — Eminently  a  grain  and  grass-growing  region, 
extending  from  James  River  to  the  Potomac,  and  from  tho  Blue  Ridge 
to  tbo  western  limits  of  the  tide-water  district.  It  embraces  a  great 
variety  of  soils,  the  northern  tier  of  counties  lying  along  the  foot  of  the 
Blue  Ridge  being  peculiarly  adapted  to  grazing,  and  the  more  southern 
and  eastern  to  grain  and  tobacco.  The  counties  belonging  to  this  divi- 
sion are  parts  of  Henrico,  Caroline,  Hanover,  and  Stafford;  Gooch- 
land, Fluvanna.  Nelson,  Amherst-,  and  Albemarle,  (in  which  five  coun- 
ties tobacco  enters  to  considerable  extent  into  ibe  system  of  culture;) 
Madison,  Orange,  Spottsylvania,  Culpcper,  Rappahannock,  Fauquier, 
Loudoun,  and  parts  of  Prince  Wiliiam  and  Fairfax. 

II.  SOUTHSIDE  VIRGINIA. 
1.  Tide-water  district. — Lying  between  James  River  and  North  Caro- 
lina on  the  north  and  south,  the  Atlantic  Ocean  on  the  east,  and  the 
Petersburg  and  Weldon  Railroad  on  the  west.    The  leading  crops  are 
cotton,  peanuts,  and  com.    The  sweet  potato  is  also  cultivated  extcu- 
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KTely,  particularly  iii  localities  having  convenient  transportation  to  the 
northern  markets.  Great  numbers  of  hogs  were  formerly  raised  in  the 
counties  adjacent  to  the  Dismal  Swamp,  from  which  was  made  the  finest 
quality  of  Virginia  bacon.  The  business  is  still  pursued  to  some  ex- 
tent. In  the  neighborhood  of  Norfolk  are  the  largest  vegetable  and 
frait  gardens  in  the  South,  which  for  the  last  thirty  or  thirty-five  years — 
perhaps  longer — have  been  supplying  the  northern  markets  with  early 
fruits  and  vegetables,  nntil  now  the  trade  has  acquired  extraordinary 
proportions,  and  is  still  growing  from  year  to  year.  The  soils  of  this 
part  of  the  State  are,  as  a  rule,  light  and  easily  worked ;  very  fertile 
along  the  margins  of  the  streams,  and  readily  susceptible  of  improve- 
ment generally,  from  the  inexhaustible  beds  of  sliell-uiarl  lying  within 
its  limits,  arid  but  a  few  feet  below  the  surface.  It  embraces  the  conn- 
ties  of  Prince  George,  Surry,  Sussex,  Southampton,  Isle  of  Wight, 
Nansemond,  Norfolk,  and  Princess  Anne. 

2.  Piedmont  district. — This  is,  by  excellence,  the  tobacco-growing  re- 
gion of  Virginia.  Leaf  of  fine  quality  for  both  manufacturing  and 
shipping  purposes  is  grown  in  several  counties  north  of  James  River, 
and  in  one  or  two  at  the  southern  extremity  of  the  valley ;  but  the  best 
descriptions,- and  always  commanding  the  highest  prices,  are  produced 
in  this  district,  aud  more  particularly  in  the  counties  bordering  on  and 
adjacent  to  the  Blue  Ridge.  The  general  surface  of  the  country  is  quite 
undulating,  in  many  places  hilly,  with  a  soil  for  the  most  part  naturally 
fertile,  and  resting  on  a  strong  red  clay — in  some  places  yellow.  It 
abounds  in  springs  and  streams  of  the  purest  water.  The  soil  is  also 
well  adapted  to  corn,  wheat,  and  clover.  The  counties  constituting  this 
division  are  Dinwiddic,  Chesterfield,  Powhatan,  Amelia,  Nottoway, 
Lunenburg,  Greenville,  Brunswick,  Mecklenburg,  Halifax,  Charlotte, 
Prince  Edward,  Cumberland,  Appomattox,  Campbell,  Bedford,  Pittsyl- 
vania, Franklin,  Henry,  and  Patrick,  a  very  largo  aud  important  sec- 
» tion  of  the  State,  extending  from  James  River  on  the  north  to  the  Caro- 
lina line  on  the  south,  and  from  the  Petersburg  and  Wet  dim  road  on 
the  east  to  the  Blue  Ridge  on  the  west.  This  is  the  only^lai'ge  division  in 
the  State  in  which  the  slaves  formerly  outnumbered  the  whites.  There 
is  still  much  disparity  between  the  races  in  several  of  the  counties ;  but 
owing  to  the  gradual  inltux  of  settlers  from  the  North,  and  the  teudeucy 
of  the  blacks  to  move  farther  south,  the  numbers  arc  becoming  every 
year  more  nearly  equalized. 

III.  THE  VALLEY. 
Naturally  this  is  the  most  fertile  region  or  the  State,  and,  as  it  was 
only  partially  subjected  to  the  blighting  iiiiluenc.es  of  slavery,  it  has 
ever  been  the  most  prosperous.  It  is  the  divisiou  in  which  the  system 
of  mixed  husbandry  has  been  most  fully  carried  out.  It  is  a  superior 
grain  and  grass  country,  yielding  bountifully  of  wheat  aud  corn,  and 
Stocked  with  line  animals.  Great  numbers  of  cattle  are  fattened  for 
the  northern  markets.  The  horses  arc  generally  of  the  heavy  draught 
breed,  attaining  large  size  like  the  wesleru  animals.  Sheep  anil  swine 
thrive.  Dairies  abound  in  every  part  of  the  valley,  and  tine  butter 
is  the  source  of  considerable  income,  Apple  orchard.-;  are  numerous. 
For  the  most  part  it  is  divided  into  farms  of  small  size.  The  soils  arc 
to  considerable  extent  calcareous,  resting  on  a  limestone  formation. 
We  see  in  the  population  only  a  small  infusion  of  the  old  Virginia 
element,  being  composed  ch icily  of  Germans  and  Scotch-Irish.  Before 
the  war  more  evidences  of  prosperity  were  exhibited  here  than  in  any 
other  division  of  the  Statu  east  of  the   Alleghany  Mountains ;  aud 
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though  it  suffered  greatly  daring  the  straggle — the  northern  portion 
being  almost  desolated — it  baa  shown  a  recuperative  energy  worthy  to 
bo  imitated  by  the  farmers  of  other  sections. 

The  valley  lies  between  the  Blue  Eidge  and  the  Alleghany  Mountains, 
and  extends  from  the  Potomac  River  on  the  north  to  New  River  on 
the  south  or  southwest,  stretching  over  nearly  three  degrees  of  latitude, 
and  exhibiting  much  diversity  both  of  soil  and  climate.  The  counties 
embraced  within  its  limits  are  Frederick,  Clarke,  Shenandoah,  Rocking 
ham,  Augusta,  Highland,  Bath,  Alleghany,  Rockbridge,  Botetourt,  Roa- 
noke, Craig,  and  parts  of  GUes  and  Montgomery. 

IV.  SOUTHWEST  YTEGJNIA. 

According  to  the  political  nomenclature  of  former  times,  this  division 
of  the  State  was  generally  called  "  Little  Tennessee,"  but  latterly  it  has 
been  distinguished  by  the  caption  we  have  given.  It  is  a  mountainous 
region,  abounding  in  fertile  valleys,  and  preeminently  adapted  to  stock 
and  grazing  purposes.  The  finest  prize  cattle  exhibited  at  the  eastern 
fairs — mostly  Short-horns — are  brought  from  this  section ;  also  the  fattest 
beeves.  Except  in  two  or  three  counties,  or  portions  of  counties,  the 
farmers  are  nearly  all  engaged  in  rearing  stock.  Hogs  are  raised  in 
large  numbers;  and  sheep,  mostly  of  the  improved  long-wool  breeds, 
are  receiving  much  attention.  It  is  destined  to  be,  if  not  already,  one 
of  the  finest  stock  regions  in  the  United  States.  Plaster  of  the  finest 
quality  abounds  in  Washington  County,  and  is  extensively  used.  The 
Kentucky  blue-grass  is  a  natural  growth,  and  all  the  cultivated  grasses 
succeed  to  perfection.  Southwest  Virginia  may  be  defined  as  extending 
from  New  River  to  the  Kentucky  and  Tennessee  lines,  and  embracing 
tho  counties  of  Montgomery  and  Giles,  (in  part,)  Pulaski,  Bland,  Wythe, 
Tazewell,  Smythe,  Washington,  Russell,  Scott,  Lee,  Wise,  Buchanan, 
Grayson,  Carroll,  and  Floyd. 

The  agricultural  resources  of  Virginia  have  always  been  great,  and 
her  rich  and  varied  productions  have  constituted  an  important  element 
of  the  national  wealth  since  the  foundation  of  the  Government.  After 
the  sudden  shock  to  her  labor  system,  at  the  close  of  the  late  war,  it 
was  thought  desirable  to  ascertain  the  present  condition  of  her  agricul- 
ture ;  what  modifications  it  had  undergone  since  that  event ;  and  what 
were  the  prospects  of  renewed  and  increasing  prosperity.  With  this  view 
the  Department  prepared  a  circular  in  the  fall  of  1870,  and  forwarded 
copies  to  its  regular  correspondents  iu  the  State,  and  also  to  other  gen- 
tlemen, two  or  three  in  each  county,  so  far  as  it  was  practicable  at  the 
time  to  obtain  the  names  of  trustworthy  and  intelligent  farmers.  The 
result  has  been  tho  accumulation  of  a  mass  of  interesting  materials  suf- 
ficient to  give  a  very  fair  exhibit  of  tho  object  sought.  Tho  points  on 
which  information  was  solicited  arc  embraced  in  the  following  inquiries: 

1.  Is  increased  attention  given  to  a  judicious  alternation  of  crops, 
with  the  intervention  of  greeu  crops  t  A  clear  statement  of  the  course 
of  rotation,  in  a  representative  example,  with  results  obtained,  will  bo 
desirable  in  illustration. 

2.  To  what  extent  have  labor-saving  implements  been  made  a-enbsti- 
tute  for  manual  labort    Give  facts  showing  the  profit  of  such  substitution. 

3.  To  what  extent  are  fertilizers  applied  T  What  proportion  of  tilled 
acreage  is  fertilized!  What  rate  of  application  per  acre?  What  the 
relative  proportions  of  commercial  and  home-made  fertilizers,  and  com- 
parative results  of  each!  What  kinds  are  found  most  economical,  and 
now  much  is  production  increased  by  the  application  T  Give  illustrative 
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i.  Are  farm  animals  increasing;  and  if  bo,  what  species,  and  what 
breeds  t  Is  improvement  of  farm  stock  engaging  attention ,  and  to  what 
extent  1 

Following  the  geographical  distinctions  as  already  sketched,  we  pro- 
ceed to  give  the  substance  of  the  answers  to  oar  inquiries  according  to 
the  order  in  which  they  were  propounded. 

DOTATION  OF  CROPS. 
Tide-water  district,  (Nortkside.) — Iu  the  counties  near  Richmond  some 
attention  is  being  paid  to  this  subject,  but  not  so  much  as  before  the 
war.  The  usual  system  of  rotation  in  Henrico,  as  far  as  any  prevails, 
embraces  five  shifts — corn,  oats,  wheat,  clover,  wheat ;  or  corn,  wheat, 
clover,  wheat,  pasture.  Timothy  is  gaining  ground,  and  when  hay  is 
the  object  the  farm  is  divided  into  eight  fields,  each  held  yielding  three 
crops  of  hay  during  the  course.  This  is  considered  the  most  profitable 
system  of  farming.  Iu  New  Kent  clover  is  generally  used  as  a  green 
crop,  allowed  to  stand  one  year,  and  then  followed  by  com.  Iu  Charles 
Oily  the  subject  receives  no  attention,  the  farmers  having  many  of  their 
former  slaves  living  ou  their  lauds  and  cultivating  ou  shares,  which  pre- 
vents due  regard  to  improvement.  In  King  William  the  live -field  sys- 
tem is  preferred,  both  for  profit  and  improvement,  the  course  being 
wheat,  clover,  pasture,  corn,  oats.  Pea  fallow  is  a  favorite  preparation 
for  wheat  by  some  farmers.  In  York  no  attention  is  paid  to  the  subject, 
and  this  remark  applies  to  the  other  couuties  forming  the  Penin- 
sula. No  progress  of  any  kind  is  made,  but  the  movement  is  backward. 
The  negroes  constitute  four-fifths  of  the  population,  who  cultivate  a  large 
portion  of  the  land,  either  on  shares,  or  for  a  money  rent.  They  raise 
no  crop  but  corn,  the  average  yield  of  which  is  about  six  bushels  to  the 
acre. 

Grossing  York  River,  and  its  tributary,  the  Mattapony,  we  first  enter 
King  and  Queen,  where  an  excellent  system  of  husbandry  was  formerly 
'  practiced.  The  farmers  are  returning  to  it  as  fast  as  they  aro  able.  The 
field-pea  is  mostly  used  as  a  green  crop  for  wheat,  and  invariably  with 
■access.  The  rotation  preferred  is  corn,  manured  with  home-made  manure 
tn  one-half  of  the  field,  and  on  the  other  peas  are  sown  at  the  rate  of 
cue  bushel  to  the  acre  in  May  or  early  iu  June.  Iu  September  or  Octo- 
ber the  entire  field  is  seeded  to  wheat,  and  the  pea  fallow  is  always  the 
btst.  In  three  years  the  sumo  field  come3  into  cultivation  again,  when 
the  treatment  is  reversed.  This  is  regarded  as  a  fine  rotation,  and  the 
laid  improves  rapidly  under  it.  In  some  parts  of  the  conuty  the  Mag- 
go  by  Bay  beau  (Cassia  chamwcrieUi)  grows  spontaneously,  and  makes 
a  r/;h  return  to  the  land  in  a  green  crop.  Lauds  improve  under  it  even 
whtn  cultivated  iu  corn  and  oats  in  alternate  years.  In  Essex  no 
increased  attention  is  given  to  a  judicious  alternation  of  crops.  Very 
few  farmers  practice  any  regular  course. 

Leaving  this  range  of  couuties  and  crossing  the  Rappahannock,  we 
come  into  tLe  Northern  Neck,  one  of  the  classic  localities  of  the  State, 
rende.-cd  memorable  as  being  the  birthplace  of  Washington  and  other 
illustrous  Vuginians.  Its  agricultural  capabilities  are  very  great,  but 
in  common  wim  other  portions  of  the  State  it  received  a  severe  shock 
to  its  prosperity.  King  George:  So  increased  attention  is  giveu  to 
alternation  of  ci*;ps,  green  crops  being  the  exception,  and  seen  on  only 
a  few  of  the  be*  plantations.  The  four-field  system  was  the  one 
formerly  in  general  use,  wheat  being  seeded  ou  a  clover  fallow,  followed 
by  corn,  and  then  wheat  or  oats.  With  the  use  of  clover  and  gypsum 
the  productiveness  if  large  fields  was  raised  to  fifteen  and  twenty 
IS  A 
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bushels  of  wheat  to  the  acre,  and  fields  of  smaller  size  to  thirty  and 
forty  bushels.  Farmers  are  endeavoring  to  retnrn  to  thia  system,  bat 
the  progress  is  slow.  From  Richmond  we  have  reports  of  increasing 
attention.  The  five-field  system  is  practiced,  sowing  wheat  on  clover 
fallow,  following  with  coru,  then  oats  and  clover,  cutting  the  clover 
two  years  for  hay.  Northumberland :  A  few  farmers  have  adopted  the 
three-field  system  with  excellent  results.  First  year,  wheat  with  one 
hundri'd  and  fifty  to  two  hundred  pounds  of  guano  and  seeded  to  clover  in 
the  spring ;  second  year,  clover  partially  grazed  and  limed  or  marled ; 
third  year,  corn.  Very  good  crops  of  wheat  are  grown  on  a  clover  lay 
without  guano.  Lancaster:  Increased  attention  is  given  to  alternation 
of  crops.  Many  large  farms  that  were  formerly  cultivated  on  the  two 
and  three-field  system  are  now  subdivided  Into  five  or  six  fields,  with  a 
rotation  of  grass  crops,  by  which  a  large  farm  may  be  cultivated  with 
half  the  manual  labor  formerly  employed,  when  grain  crops  were  exclu- 
sively raised. 

Piedmont  district,  {Nortkride.) — Gradually  emerging  from  the  tide- water 
counties  proper,  we  come  first  to  Stafford,  in  whioh  we  learn  the  follow- 
ing rotation  is  practiced  by  many  farmers:  Corn,  wheat,  and  clover  in 
succession,,  the  last  plowed  in  after  the  third  crop,  and  then  wheat  and 
clover  again.  In  Prince  William  but  little  attention  is  given  to  alterna- 
tion, owing  to  the  impoverished  condition  of  the  farmers.  Alexandria: 
Farmers  are  using  green  crops ;  course  of  rotation,  corn,  wheat,  rye  or 
oats,  and  grass  (clover  or  timothy)  with  very  satisfactory  results.  Fair- 
fax :  TheattentioQ  given  to  alternation  of  crops  is  probably  not  increasing, 
the  rotation  before  and*  since  1860  being  usually  coru,  oats,  and  wheat; 
then  clover  and  timothy  for  two  or  three  years,  and  in  particular  cases 
five  or  six  veers/  Under  this  system,  with  the  judicious  application  of 
fertilizers  and  farm-yard  manures,  lands  in  the  western  part  of  toe 
county  have  risen  in  value  from  $20  to  $40  per  acre,  and  their  produc- 
tive capacity  increased  from  fifteen  or  twenty  bnshels  to  forty  buskels 
of  corn  per  acre  ;  »;its  from  ten  bushels  to  twenty-five  or  thirty  bnshels : 
hay,  three-fold.  Wheat  has  been  an  uncertain  crop  for  several  years. 
Caroline :  To  a  limited  extent  increased  attention  is  given  to  alternation 
of  crops;  as,  first  a  crop  of  coru  or  tobacco,  then  wheat  or  oats,  then 
clover,  with  rest  for  a  year.  The  yield  of  the  succeeding  crops  is 
increased  at  least  10  per  cent.  Louisa :  Less  and  less  attention  during 
the  past  five  years  has  been  given  to  green  crops.  As  far  as  any  system 
of  alternation  is  practiced,  it  is  com,  wheat,  and  clover,  the  clover  fol- 
lowed the  following  year  for  tobacco,  then  wheat,  clover,  and  corn.  Lots 
treated  in  this  way,  with  alternate  use  of  one  hundred  and  fifty  ponads 
of  guano. tier  acre  and  coarse  6table  manure,  are  very  productive. 

We  now  euter  the  tier  of  counties  lying  along  or  near  the  base  of  the 
Blue  Bidge.  Loudoun :  Considerable  attention  is  paid  to  rotation, 
which  is  usually  to  turn  down  a  sod  for  corn,  the  yield  (taking  the 
county  over)  being  about  thirty  bushels  to  the  acre;  wheal  aftercorn, 
with  a  return  of  about  eight  bushels  per  acre;  then  wheat  again,  with 
clover  the  following  year,  to  stand  two  or  three  yyrs,  and  mowed  or 
pastured  at  pleasure.  A  clover  fallow  will  produce  aboui  sixteen  bush- 
els of  wheat  per  awe.  In  the  southern  part  of  the  coanty  grazing  is 
the  principal  industry,  which  is  pursued  in  much  the  same  manner  as 
we  proceed  to  describe  in  the  adjoining  county  of  /anquier:  This  is 
preeminently  a  graziug  county,  particularly  the  upprt1  or  northern  part, 
.  and  therefore  admitting  of  an  endless  variety  of  rotation,  with  the  inter- 
vention of  green  crops,  all  subsidiary  to  the  wait  pursuit  The  land, 
when  left  uncultivated,  clothes  itself  readily  (yithout  seed)  in  Mae- 
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grass,  -which  forms  a  sod  that  improves  each  year,  bo  that  when  thirty 
years  old  the  pastures  will  turn  off  boef  better  fattened  than  when 
yonuger.  Many  farmers  devote  a  large  portion  of  their  estates  to  per- 
petual sod,  dividing  the  remaining  portion  into  six,  seven,  or  eight 
fields,  with  alternations  of  clover  and  timothy.  Others  take  a  iield  after 
it  has  been  in  sod  six  or  more  years,  and  has  become  so  enriched  as  to 
bear  a  succession  of  crops  for  as  many  more  years.  The  general  result 
is,  that  in  tew  parts  of  the  State  have  the  lauds  beeu  so  much  improved, 
or  more  numerous  instances  of  well-paid  agriculture  been  presented. 
Madison :  A  rotation  of  crops  has  prevailed  tor  many  years,  though  not 
always,  or  generally,  with  the  intervention  of  green  crops.  The  plan 
preferred  is  the  six-field  system ;  corn,  fallowed  with  oats,  then  wheat, 
with  clover  and  timothy  the  ensuing  three  years.  Greene:  So  general 
attention  is  paid  to  a  judicious  alternation  of  crops,  but  thcBseeding  of 
clover  and  timothy  is  on  the  increase.  The  most  approved  course  is 
corn,  then  wheat  or  oats  with  grass-seeds ;  the  second  crop  of  grass  to 
be  fallowed  aud  seeded  to  wheat,  and  afterward  to  remain  two  years  in 
grass.  Under  this  system  fields  which  some  years  ago  would  not  yield 
more  than  ten  bushels  of  corn  to  the  acre  now  produce  thirty  to  fifty 
bushels.  Gulpeper:  Partly  a  grazing  and  partly  a  grain  county.  The 
rotation  followed  by  the  best  farmers  is  com,  wheat,  and  clover,  (or 
clover  and  timothy  mixed,)  if  grazing  more  than  improvement  of  the 
land  is  the  object.  As  a  general  thing,  however,  but  little  attention  is 
paid  to  a  regular  alternation  of  crops.  Albemarle :  The  rotation  usu- 
ally practiced  is  to  fallow  a  green  crop,  and  seed  the  land  to  wheat 
which,  without  fertilizer,  yields  from  fifteen  to  twenty  bushels  per  acre; 
after  wheat,  corn,  making  twenty-five  to  thirty,  bushels  per  acre,  and 
then  wheat  or  oats.  If  wheat,  an  application  of  one  hundred  and  fifty 
to  two  hundred  pounds  of  fertilizer  is  given,  and  the  yield  is  fifteen  to 
twenty  bushels  per  acre;  if  oats,  no  fertilizer  is  applied,  and  the  yield 
is  twenty  to  twenty-five  bushels  per  acre.  Then  tallow  with  grass  for 
two  or  three  years.  Upon  the  whole,  however,  this  great  central  county 
of  the  State  is  making  but  slow  progress  in  improvement.  Nelson: 
Increased  attention  is  given  to  alternation  of  crops.  The  course  usually 
adopted  is  to  cultivate  first  with  coin,  then  oats,  then  wheat,  and  to 
fallow  with  two  yearn  in  clover,  requiring  five  years  to  complete  the 
rotation. 

IXde-tcater  district,  (Soul/wide.) — This  is  the  smallest  geographical  di- 
vision of  the  State,  embracing  only  six  or  seven  counties,  tlic  produc- 
tions of  which,  as  well  as  the  neglect  of  ail  scientific,  methods  of  culture, 
arc  peculiar  to  itself.  The  staple  crops  mv  cotton,  peanuts,  corn,  oats, 
sweet  potatoes,  and  cornfield  peas.  In  one  or  two  counties  very  exten- 
sive apple  and  peach  orchards  arc  planted,  and  the  "brandy  crop"  is 
spoken  of  as  familiarly  as  any  oilier  crop.  In  Norfolk,  and  one  or  two 
other  counties  convenient  to  water  transportation,  trucking  and  the 
raising  of  fruits  lor  the  northern  markets  are  largely  followed.  Wo 
have  reports  from  five  or  six  counties,  aud  the  subject  of  rotation  and 
alternation  may  be  dispatched  with  brief  notice.  Sorry :  No  increased 
attention,  and  scarcely  any  at  all  is  given  ti>  rotation.  The  method  of 
cropping  is  about  as  follows:  First  year. corn,  with  cornfield  pen*  sown 
broadcast  or  planted  in  hills  between  the  com  rows  at  ladl  plowing; 
second  year,  the  land  lies  fallow,  unless  planted  in  peanuts  (now  gene- 
rally the  case)  or  sown  with  oats.  The  truck  patches  are  generally  on 
land  planted  with  corn  the  preceding  year:  third  year  with  corn  again, 
and  so  on.  Southampton :  No  system  of  alternation  pursued.  The 
attention  of  farmers  is  directed  to  the  production  of  cotton,  which  is 
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planted  on  the  same  land  annually  and  indefinitely.  Isle  of  Wight : 
No  attention  to  any  judicious  alternation  of  crops,  the  object  of  farmers 
being  to  cultivate  that  crop  which  will  bring  in  most  money,  without 
regard  to  improvement,  No  attention  is  given  to  green  crops.  The 
usual  course  is  the  three-field  system— ^rn,  oats,  and  peanuts — which  is 
regarded  as  ruinous.  Princess  Anne :  Corn  and  oats  are  the  principal 
crops.  These  alternate,  except  when  the  land  is  permitted  to  rest,  that 
is,  to  grow  np  in  weeds  and  natural  grass,  which  are  turned  under  in 
the  winter  for  corn  again.  No  green  crops.  Norfolk  :  This  being  a  hor- 
ticultural rather  than  an  agricultural  comity,  we  give  some  statistics  of 
its  production  and  trade:  Number  of  acres  cultivated  in  fruit,  about 
4,000;  in  trucking,  about 20,000.  Shipments  of  fruit  and  truck,  in  1870, 
averaged  at  least  10,000  packages  daily,  and  for  one  hundred  days 
amounted  ^o  about  1,000,000  packages,  the  estimated  value  of  which 
was  fully  81,500,000.  Freights  realized  by  the  carrying  trade,  8350,000. 
The  grape  business  is  yet  in  its  infancy,  only  about  one  hundred  anil 
twenty  acres  being  iu  cultivation ;  but  experience  bids  fail-  for  the  most 
flattering  results,  especially  in  wine-making. 

Piedmont  district,  {Southside.) — According  to  the  divisions  we  have 
adopted,  this  is  tbe  largest  in  the  State,  Chesterfield :  The  plan  adopted 
and  generally  coming  into  use  for  rotation  is,  first,  corn,  then  wheat  or 
oats,  followed  by  clover  or  peas,  the  latter  preferred  on  light  soils:  clover 
on  stiff  soils.  In  every  instance,  when  properly  cultivated,  marked  im 
provemeutin  the  land'is  observable,  the  increase  of  production  being  five 
to  fifteen  bushclsof  wheat  peraere.  Powhatan:  Increased  attention  paid 
to  the  alternation  of  crops.  Clover  is  the  only  green  crop  raised  to  any 
extent.  It  is  generally  followed  by  wheat;  sometimes  on  a  small  scale 
by  tobacco.  The  people  are  slowly  rallying  from  their  depression,  and 
adopting  the  policy  of  working  less  land  and  making  it  rich.  Cumber- 
land: Farmers  gradually,  though  slowly,  improving  their  system  of 
culture,  and  a  judicions  rotation  is  being  generally  introduced.  'The 
summer  crops  of  corn  and  tobacco  are  followed  by  wheat :  the  wheat  by 
clover  for  »ne  or  two  years.  Properly  carried  out,  a  rapid  improvement 
of  the  soil  is  visible.  Amelia:  Tbe  report  is  substantially  the  same  as 
from  Cumberland.  Lunenburg:  Agriculture  is  at  a  low  ebb  in  this 
county.  Little  or  no  attention  is  paid  to  a  judicious  alternation  of  crops, 
on  account  of  the  straitened  circumstances  of  the  people,  Nottoway: 
This  was  formerly  a  highly  cultivated  county,  and  the  farmers  in  pros- 
perous circumstances.  As  a  general  rule,  but  little  attention  has  been, 
given  latterly  to  a  rotation  of  crops,  but  in  ffome  instances  farmers  are 
dividing  their  lands  into  three,  four,  or  five  fields,  cultivating  them  in 
turn,  and  alternating  with  clover  and  the  grasses.  Appomattox:  No 
attention  to  rotation  of  crops.  Buckingham:  Slightly  increased  atten- 
tion is  paid  to  alternation  of  crops,  and  farmers  are  beginning  to  return 
slowly  to  their  former  methods.  A  large  crop  of  wheat  was  seeded  iu 
the  fall  of  1S70,  followed  by  a  general  inquiry  for  grass-seeds.  Camp- 
bell: Nothing  being  done  toward  an  improved  system  of  culture.  On 
the  contrary,  the  best  lauds  are  severely  cropped  to  meet  the  immediate 
wauts  of  their  owners.  Charlotte:  Not  much  atteutiou  paid  of  late  years 
to  alternation,  with  the  intervention  of  green  crops.  Prince  Edward: 
Farmers  are  adopting  the  four  shift  system;  first,  tobacco  or  corn,  fol- 
lowed by  wheat;  wheat,  by  clover  aud  timothy,  and  one  year  iu  pasturage. 
Uuder  this  system  the  lands  are  kept  up  to  their  origiual  fertility. 
Tobacco  the  leading  staple;  average  yield  per  acre,  one  thousaud 
pounds:  com,  thirty  bushels;  wheat,  fifteen  bushels;  oats,  tweuty- 
iive  bushels.    Pittsylvania :  Very  little  increased  attention  to  a  judicious 
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rotation,  or  to  the  intervention  of  green  crops.  This  is  one  of  the  lead- 
ing tobacco  counties,  and  the  system  of  cultivation  pursued  ends  in 
total  or  partial  exhaustion  in  five  or  six  years.  On  almost  every  farm 
there  is  a  large  extent  of  uncultivated  land.  Franklin :  This  is  another 
great  tobacco  comity,  and  wherever  this  staple  is  largely  cultivated 
it  is  accompanied  by  few  evidences  of  improvement;  but  a  consider- 
able portion  of  the  county  is  adapted  to  grain  and  grass,  and  there 
increased  attention  is  paid  to  a  judicious  rotation.  The  green  crops 
consist  of  clover  and  orchard-grass  mixed,  and  are  generally  allowed  to 
stand  for  threo  years.  The  best  lands  are  mowed  annually  for  bay, 
which  is  of  excellent  quality.  At  the  end  of  the  third  year  the  land  is 
deeply  fallowed,  and  either  seeded  in  wheat  or  rye  or  planted  with  corn 
or  tobacco.  Large  quantities  of  Smytbe  County  plaster  are  used. 
Patriot :  This  is  another  tobacco  county,  situated  in  a  remote  and  retired 
region,  with  no  market  facilities.  The  system  of  farming  is  rode  and 
primitive ;  hence  no  attention  is  given  to  alternation  of  crops ;  the  term 
is  hardly  appreciated.  Notwithstanding  these  features,  the  value  per 
acre  of  farm  products  will  compare  favorably  with  that  of  any  other 
section  of  the  State. 

The  Valley. — Clarke:  No  increased  attention  paid  to  alternation,  witb 
or  without  interveuing  green  crops,  but  rather  a  falling  on".  Farming 
is  mostly  carried  on  by  teuaots,  under  no  particular  system  of  rotation, 
and  no  calculation  of  results.  Augusta:  One  report  states  that  some 
increased  attention,  and  another  that  but  very  little,  is  paid  to  the  use 
of  green  crops  for  the  improvement  of  lauds.  The  usual  rotation  is 
corn,  oats,  wheat,  and  then  grass.  Rockbridge:  The  farmers  seem 
olive  to  the  importance  and  desirability  of  a  judicious  alternation  of 
crops,  and  especially  of  the  utilization  of  clover  with  a  view  to  improve- 
ment; bat  owing  to  their  depressed  condition  they  are  making  but  little 
progress.  Highland:  This  is  a  mountainous  region,  and  better  adapted 
to  grazing  than  grain  crops  ;  hence  the  chief  occupation  is  to  fatten 
cattle  for  the  northern  markets.  The  same  remarks  will  apply  substan- 
tially to  Pendleton  and  Bath.  Botetourt:  Farmers  are  just  beginning 
to  improve  their  lands  by  a  regular  intervention  of  green  crops.  They 
find  it  pays  better  since  the  decline  in  breadstuffs  and  advance  in  labor, 
ltoauoke :  The  alternation  of  crops,  witb  the  iuterveution  of  green  crops, 
has  been  practiced  for  many  years,  though  much  interrupted  by  the 
war.  Red  clover  is  the  green  crop  mostly  relied  on  as  an  improver. 
The  four  or  five  lield  shifts  are  the  usual  rotation,  which  is  so  well  un- 
derstood by  farmers  as  to  need  no  illustration.  Tobacco  for  shipping 
purposes  is  generally  raised  on  manured  lots  or  rich  bottom  lands. 

ifoutkicatt  Virginia. — Montgomery :  Increased  attention  is  given  to  ro- 
tation. A  favorite  course  is  to  fallow  an  old  clover  sod  for  wheat,  follow 
with  corn,  then  oats,  with  clover  and  the  grasses  again — to  remain  four 
or  five  years  in  grass,  in  which  the  land  will  yield  as  great,  or  perhaps 
a  greater,  uet  income,  by  means  of  stock- grazing,  as  during  the 
years  of  cultivation.  Tho  county  offers  a  wide  range  of  choice  for 
agricultural  productions.  The  valleys  between  the  spurs  of  ihe  Alle- 
ghanies  produce  the  finest  quality  of  manufacturing  tobacco.  Pulaski: 
No  attention  given  to  rotation  of  crops.  A  grass  comity,  owned  in 
large  part  by  wealthy  men,  and  devoted  to  stock -raisins-  Wythe : 
Another  grass  county,  and,  the  grazing  of  stock  being  tho  principal 
business,  the  course  of  rotation  is  adapted  to  the  production  of  the 
greatest  amount  of  grass.  Bland  r  Increased  attention  paid  to  rotation. 
The  coarse  is  generally  corn,  (on  sod,)  wheat,  aud  oats,  which  bring 
the  land  in  good  condition  for  grass.    Carroll :  Farmers  are  beginning 
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to  pay  moro  attention  to  rotation  of  crops,  with  the  intervention  of  green 
crops ;  but  as  the  county  is  better  adapted  to  grazing  than  to  grain  cul- 
ture, the  people  only  aim  to  produce  grain  sufficient  for  home  consump- 
tion. Grayson:  Decidedly  more  attention  given  to  a  judicious  alterna- 
tion, with  the  intervention  of  green  crops.  The  rotation  is  as  follows: 
A  sod  is  broken  up  and  planted  in  corn ;  the  nest  spring  seeded  in 
oats,  and  in  the  fall  in  wheat ;  the  spring  following,  in  clover  and  grass, 
which  is  generally  mowed  the  first  year  for  seed,  and  then  allowed  to 
remain  in  sod  three  to  five  years.  The  main  business  is  stock- 
raising,  horses  and  cattle  being  preferred.  Cattle,  both  in  number  and 
quality,  are  far  in  excess  of  what  they  were  five  years  ago.  Washington : 
Increased  attention  given  to  rotation,  with  green  crops.  This  is  both 
a  grazing  and  a  grain  county.  The  soil  is  very  productive,  yielding 
with  an  annual  dressing  of  plaster  and  ashes  (half  bushel  of  each  to 
the  acre)  three  tons  of  hay  per  acre  each  year  while  it  remains  in  grass, 
which  is  usually  for  three  years.  Wheat  (drilled)  on  a  clover  sod  pro- 
daces  twenty  bushels  per  acre ;  corn,  (which  succeeds  wheat,)  fifty  bush- 
els; and  oats,  (coming  after,)  fifty  to  seventy-five  bushels.  Scott:  This 
being  also  a  grazing  county,  the  statements  given  above  are  in  the  main 
applicable  to  its  condition. 

LABOR-SAVING  IMPLEMENTS.     ' 

Tide-water  district,  {Jforthside.] — Henrico :  Every  farmer  able  to  do  so 
is  using  implements  as  a  substitute  for  manual  labor,  as  the  substitute 
is  found  to  be  profitable.  The  chief  bar  to  a  more  general  use  is  the 
want  of  intelligence  among  the  laborers.  Wherever  grass  is  grown  for 
hay,  the  mower,  horse-rake,  and  hay-fork  are  brought  into  requisition, 
at  a  great  saving  of  both  labor  anil  expense.  Charles  City  and  York: 
Little  or  no  use  made  of  improved  Implements.  New  Kent:  There  are 
a  number  of  northern  settlers  inrthis  county,  whobavc  introduced  Potts's 
separator,  McCormick's  reaper.  Buckeye  dropper,  and  some  other  ma- 
chines. A  marked  improvement  is  observable  in  the  county  since  their 
introduction.  King  William :  Labor-saving  machines  have  been  eagerly 
sought  after,  and  tested  by  many  farmers.  Thrashers,  with  separating 
attachments,  reapers,  corn-planters,  and  cultivators,  are  extensively 
used.  The  separator  is  considered  a  great  saving  of  labor;  a  good 
reaper  does  the  work  of  eight  men  with  cradles ;  a  corn-planter  saves 
the  work  of  eight  hands ;  the  sulky-plow  succeeds  well  where  the  land 
is  in  good  condition.  Essex,  and  King  and  Queen :  The  condition  of  the 
people  is  so  impoverished  that  they  have  not  been  able  to  avail  them- 
selves of  improved  machinery.  The  only  implement  which  has  been 
tried  is  the  buggy-plow,  and  it  proved  a  failure.  King  George:  On  some 
of  the  large  plantations,  wheat-drills  and  reapers  are  used,  and  in  all 
cases  with  advantage;  also,  mowers  and  horse-rakes.  Richmond; 
"Reapers,  mowers,  drills,  gleaners,  and  stump-pullers  are  in  use.  A 
reaper  will  do  the  work  of  three  to  five  men ;  a  mower,  of  six  to  eight 
men  ;  a  drill,  of  five  one-horse  plows ;  a  gleaner,  or  fteel-tooth  rake,  of 
twenty  men,  and  in  a  better  manner.  Two  men,  with  a  stump-puller, 
will  do  the  work  of  ten  men  with  grubbing -hoes.  In  cost  of  labor,  ma- 
chines save  75  per  cent"  Lancaster :  Sulky  plows  and  cultivators  have 
been  introduced  with  marked  advantage.  A  number  of  wheat-reapers 
and  mowers  are  now  used,  which  rednce  harvest  expenses  one-third. 

Piedmont-,  (Sorthside.) — Stafford:    Reapers,  mowers,  and  horse-rakes 

are  used  extensively,  and  with  considerable  saving  of  money  and  labor. 

Prince  William :   Reapers  and  mowers,  with  other  implements  of  less 

te,are  being  gradually  introduced,   Alexandria:  Improved  machinery 


STATUS  OF  VIRGINIA.  AGRICULTURE  IN  1870.  279 

used  to  a  very  great  extent.  It  is  seen  in  the  wheat,.rye.  and  oat  fields 
of  (very  Tanner,  in  the  seeding,  thrashing,  and  cleaning  of  small  grain 
and  tbe  cultivation  of  crops.  Fairfax :  Surface  of  the  country  well 
adapted  to  labor-saving  implements,  and  they  are  generally  in  use  for 
cutting  grain  and  grass.  Caroline ;  Want  of  means,  and  want  of  confi- 
dence id  their  durability,  have  prevented  formers  from  using  improved 
implements,  except  in  a  very  limited  way.  Louisa:  No  experiments 
have  been  made  to  test  the  merits  of  uew  machinery.  Labor  is  so 
cheap  that  farmers  have  felt  no  inducement  to  try  new  methods.  Lou- 
doun :  Hie  reaper,  mower,  drill,  and  rake  arc  in  general  use,  the  mower 
catting  eight  to  ten  acres  per  day,  and  the  rake,  with  a  brisk  horse, 
going  over  twenty  acres,  Fauquier :  Nearly  every  kind  of  labor-saving 
implement  has  been  tried,  and  all  with  decided  profit,  except  reapers, 
much  the  larger  portion  of  the  county  being  too  hilly  for  their  use.  The 
mower  (McCormick's  preferred)  is  used  ou  all  the  meadows.  Madi- 
son :  Wheat  drills,  reapers,  mowers,  and  thrashing- machines  are  exten- 
sively used,  and  have  become  indispensable  on  large  farms.  Greene: 
The  mower  used  to  somo  extent,  but,  uot  being  a  wheat  growing  section, 
the  drill  and  reaper  have  not  been  introduced.  Culpeper:  To  a  largely 
increasing  extent,  labor-saving  machinery  has  taken  the  place  of  man- 
ual labor,  and  the^ubstitution  has  been  found  profitable.  Its  general 
nse  has  only  beeu  prevented  by  the  poverty  of  the  people.  Albemarle: 
Labor-saving  machines  not  much  used,  for  the  reason  that  the  prices  are 
beyond  the  meaus  of  most  farmers.  Nelson  :  Improved  implements  used 
to  a  very  limited  extent  Where  the  surface  of  the  land  is  adapted  to 
them,  corn-planters,  buggy-plows,  reapers,  mowers,  and  gleaners  have 
been  tried  to  advantage,  and  save  30  to  60  per  cent,  of  manual  labor. 

Tidewater,  tSoutluriclc.) — Cotton  and  peanuts  being  the  principal  mar- 
ket crops,  with  corn,  tbe  only  implements  in  use  are  sneb  as  are  speci- 
ally adapted  to  their  culture.  So  far  as  relates  to  what  is  generally 
understood  by  the  term  "improved  implements,"  the  answers  from  Surry, 
Southampton,  and  Isle  of  Wight  agree  in  saying,  "None  worth  mention- 
ing." In  Princess  Anne,  tbe  corn-weeder  or  cotton-plow,  for  cleaning 
young  corn,  is  in  general  use,  doing  the  work  of  three  hands  with  hoes, 
and  nearly  as  well.  In  Norfolk  various  implements  are  used,  adapted 
to  horticultural  purposes. 

Piedmont  district,  (Southtide.) — A  large  and  very  important  division  of 
the  State,  but,  except  in  one  or  two  counties,  no  enterprise  has  been 
manifested  in  the  introduction  of  improved  implements.  In  Chester- 
field, the  want  of  capital  has  prevented  their  more  extended  use.  The 
small  number  that  have  been  Cried  have  given  satisfaction.  In  Pow- 
hatan, tbe  drill,  reaper,  aud  mower  are  iu  use  on  the  large  James  River 
farms.  As  a  general  thing,  labor  is  cheap  and  abundant,  such  as  it  is. 
In  Cumberland  aud  Lunenburg,  farmers  still  follow  the  old  modes  of 
culture.  Iu  Amelia,  corn-planters  and  drills  are  used  to  some  extent, 
bnt  this  county  is  rousing  up  from  its  lethargy,  and  a  working  agricul- 
tural society,  of  more  thau  a  hundred  farmers,  baa  been  organized  during 
tbe  year,  from  whose  labors  we  may  expect  useful  results.  In  Nottoway, 
where  a  number  of  northern  men  have  bought  farms,  drills,  mowers, 
reapers,  and  thrashing-machines  have  been  successfully  introduced  by 
them.  In  Appomattox,  the  hind  is  thought  to  be  too  rolling  to  admit 
of  their  profitable  use.  In  Buckingham,  not  a  single  improved  imple- 
ment has  been  introduced,  with  the  exception  of  one  reaper,  which  was 
put  is  operation  last  harvest  and  gave  satisfaction  to  those  who  wit- 
nessed its  performance  j  but,  as  a  large  crop  of  wheat  is  reported  to 
have  been  seeded  iu  tbe  county  in  the  fall  of  1870,  the  use  of  reapers 


280  AGRICULTURAL  REPORT. 

will  probably  be  extended.  In  Campbell,  a  few  instances  of  tbe  intro- 
duction of  labor-saving  machines  are  reported,  bnt  generally  attended 
with  disappointment'.  In  Charlotte,  none  in  use;  and  in  Pittsylvania, 
to  a  very  limited  extent.  From  Prince  Edward,  where  tbe  farmers  have 
been  long  noted  for  their  enterprise,  w©  learn  .that  several  reapers  were 
introduced  daring  the  year,  and  as  tbe  sorface  of  the  country  is  highly 
favorable  to  tbeir  nse,  it  is  believed  the  nnmber  will  bo  increased  from 
year  to  year.  Improved  plows  are  taking  the  place  of  hand-hoes  on 
almost  every  farm.  In  Franklin,  improved  implements  are  being  nsed 
to  a  limited  extent,  and  wonld  be  largely  if  the  lands  were  not  too  rough 
to  justify  their  adoption.  In  Patrick, "  labor-saving  machines  are  looked 
upon  with  suspicion  and  distrust"  by  the  rnral  population  of  this  secluded 
county. 

The  Valley In  this  fertile  and  highly  cultivated  district,  labor- 
saving  implements  are  coming  into  very  general  use.  The  only  excep- 
tion reported  is  in  Clarke,  where  they  have  been  introduced  to  only  a 
limited  extent;  but  farming  in  this  county  is  carried  on  mostly  by  ten- 
ants. Augusta:  A  very  considerable  increase  since  the  war,  and  as 
much  as  25  per  cent,  within  the  past  year  over  the  preceding  year,  bnt 
no  test,  by  way  of  comparison,  seems  to  have  been  made  to  show  the 
advantages  resulting  from  their  use.  Rockbridge*  Manual  labor  has 
been  supplanted,  to  a  large  extent,  by  the  drill,  reaper,  mower,  corn- 
planter,  sulky-rake,  and  other  improved  implements,  which  bave  been 
introduced  all  over  the  county  in  increasing  numbers  every  year.  It  is 
claimed  by  some  farmers  that  the  labor  of  eight  men  is  saved  every  day 
that  a  mower  or  sulky-rake  is  worked  to  its  full  capacity.  "A  recent 
discussion  on  this  subject.,  held  by  the  N.  K.  Club  of  Rockbridge, 
resulted  in  the  conclusion"  that  "the  time  to  ignore  the  use  of  such 
contrivances  has  long  since  passed."  Highland  is  well  supplied  with 
mowers,  and  to  some  extent  with  buggy-rakes  and  thrashing  machines. 
Improved  household  machinery  is  also  coming  into  use.  Botetourt: 
Labor.-saviug  implements  are  extensively  used,  and  with  the  moat  satis- 
factory results.  As  an  illustration,  "  Mr.  G.,  with  two  boys,  puts  up 
more  hay  than  Mr.  R.,  with  seven  hands ;  and  grows  more  corn,  wheat,  and 
tobacco,  and  sells  considerably  more.  The  only  difference  is  that  G. 
uses  improved  implements  and  R.  manual  labor."  Roanoke:  Reapers, 
mowers,  drills,  horse-rakes,  corn-shellers,  cutting-boxes,  and  in  fact 
nearly  every  kind  of  improved  implement,  bave  been  introduced 
throughout  the  county,  and  with  marked  benefit.  "  With  the  mower, 
one  hand  with  two  horses  will  do  as  much  in  one  day  as  eight  or  ten 
ordinary  hands,  and  the  hay-rake,  with  one  horse,  as  much  in  propor- 
tion. The  reaper,  with  one  hand  and  two  horses,  will  cot  as  much  in  a 
day,  in  heavy  grain,  as  four  men  with  scythes.  The  wheat-drill  not  only 
saves  labor  in  seeding,  but  leaves  the  land  in  better  condition  for  the 
crop.  The  buggy-plow,  with  one  band  and  two  horses,  does  nearly  as 
much  in  a  day  as  four  men  and  four  horses  in  the  former  way  of  plow- 
ing, and  so  with  all  other  machinery  now  used  on  the  farm."  The  only 
complaint  is  that  the  improved  machinery  cocts  too  much. 

Southwest  Virginia. — Montgomery:  "Since  the  change  in  the  labor 
system  of  the  county,  the  demand  for  labor-saving  machinery  of  all 
kinds  has  increased.  Mowers  of  different  patents  bave  been  introduced 
with  great  success.  Accompanied  by  the  horse-rakoj  they  are  now 
regarded  in  the  light  of  an  agricultural  necessity.  Reapers  are  used, 
bnt  they  are  not  so  well  suited  to  the  rough  and  uneven  surface  of  the 
country.  For  this  reason,  and  on  account  of  tbeir  cost  and  liability  to 
injury  in.  unskilled  hands,  they  will  not  soon  take  the  place  of  the  cradle. 
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Separators  of  tbe  latest  style  have  been  freely  introduced,  and  are  super- 
seding the  old  thrashing- machines  to  a  great  extent.  Corn  planters  and 
wheat-drills  are  also  used  with  very  satisfactory  results."  "  Perhaps 
half  the  hay  made  in  the  county  is  cut  with  mowers.  In  some  eases, 
parties  make  it  a  business  to  go  from  farm  to  farm  and  cut  on  shares." 
Pulaski :  Owing  to  tbe  want  of  means,  and  other  causes,  labor-saving 
implements  are  used  to  only  a  limited  extent.  Wythe:  Reapers  and 
mowers  have  been  introduced,  but  not  many  other  improved  imple- 
ments. Bland:  Manual  labor  is  being  largely  displaced  by  improved 
implements,  which  are  rapidly  growing  in  favor,  as  they  perform  the 
work  of  many  men  in  a  day,  besides  doing  it  in  the  proper  season. 
Carroll:  The  surface  of  the  country  is  too  rough  and  broken  to  justify 
the  adoption  of  reapers  and  mowers,  but  thrashing-machines  are  used 
exclusively  for  cleaning  grain.  Grayson :  Most  of  the  farmers  have 
availed  themselves  of  the  use  of  mowing-macbines  and  hay -rakes,  with- 
out which  it  would  be  impossible  to  save  the  hay  crop  of  the  county. 
Fully  one-half  the  expense  of  securing  the  crop  is  saved,  as  compared 
with  the  old  method.  Washington:  "Within  the  last  three  or  four 
years,  labor-saving  implements  have  beeu  rapidly  on  (be  increase,  both 
as  to  quantity  and  quality.  Their  advantage  over  labor  by  hand  is  won- 
derful. One  mau,  wi;  b  the  improved  plow,  wheat  and  corn  drill,  a  bnggy- 
oultivator,  mower,  reaper,  and  horse-rake,  will,  in  one  summer,  perforin 
tbe  labor  of  at  leas£  six  good  hands.  In  addition  to  these,  other  imple- 
ments, of  minor  importance,  are  taking  the  place  of  hand  labor  to  a  great 
extent."  Scott :  With  the  exceptiou  of  mowers  and  reapers,  only  a  few 
labor-saving  implements  have  been  introduced. 

rSE  OP  FEHTILIZEES. 
Tide-tcatcr  district,  (Iforthxide.) — Henrico :  "  Commercial  fertilizers 
are  now  used  only  to  a  limited  extent,  the  quantity  purchased  decreasing 
every  year;  but  more  attention  is  being  paid  to  homo-made  manures. 
The  nse  of  pure  bone-dust  is  increasing.  About  one-third  of  the  laud 
tilled  is  fertilized  in  some  way  j  if  with*bone-dust  or  guano,  about  two 
hundred  pounds  to  the  acre;  if  with  home-made  manure,  about  four 
handred  to  Ave  hundred  bushels  to  the  acre.  The  home-made  manure ' 
is  much  more  valuable  than  guano,  and  quicker,  though  not  no  lasting, 
perhaps,  as  bone-dust;  the  etiect  of  the  one  being  immediate,  the 
other  not  acting  fully  till  the  second  or  third  year;  product  about 
donbled  by  the  application  of  five  hundred  bushels  of  home-made 
manure  or  six  bushels  of  bone-dust."  Charles  City:  "Fertilizers  are 
ranch  ased,  and  greatly  on  the  increase;  at  least  one-third  of  the 
tilled  acreage  has  fertilizers  of  some  kiud  applied  to  it."  Several 
experiments  go  to  show  that  with  Whann's  superphosphate,  one 
hundred  pouuds  to  the  acre,  or  titty  pounds  with  an  equal  weight 
of  leached  ashes,  both  applied  to  the  hill,  the  yield  of  corn  is 
increased  from  five  to  fifteen  bushels  per  acre,  tbe  former  being  the 
product  where  none  was  applied.  A  shovelful  of  home-made  manure 
produces  about  tbe  same  effect.  >*ew  Keut :  Guano  is  the  principal 
fertilizer  for  wheat;  ashes,  plaster,  and  barn-yard  manure,  (with  marl 
containing  some  greeusaud,)  for  corn.  No  attention  paid  to  getting 
statistical  results,  though  the  improvement  is  marked  in  the  action  of 
guano  ou  wheat  and  clover.  Relative  proportions  of  manufactured  and 
home-made  manures  about  equal.  York  and  the  Peninsula  generally  : 
"Fertilizers  applied  to  an  extent  so  small  as  not  to  admit  of  a  definite 
reply."  King  William:  "Manipulated  manures  arc  less  extensively 
used  than  they  were  two  years  ago ;  the  majority  of  them  are  regarded 
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by  tanners  as  unmitigated  humbugs.  Peruvian  guano  is  the  best,  and 
tin.'  kind  generally  used  on  wheat.  Pea  or  clover  fallow,  on  mailed  or 
limed  land,  yields  a  heavier  crop  than  any  commercial  manure,  besides 
leaving  the  land  in  better  condition.  Plaster  is  a  favorite  application  on 
green  crops.  Farmers  are  turning  their  attention  much  more  than  for- 
merly to  making  manure  in  the  farm-yard.  Good  stable-manure  will 
double  the  yield  of  ordinary  land."  Essex :  Commercial  manures  fallen 
almost  into  disuse.  Home-made,  including  lime  from  oyster-shells  and 
ashes  from  the  fire-places,  are  regarded  as  far  preferable,  being  more  last- 
ing, economical,  and  profitable.  The  use  of  lime  and  manure  insures  a 
rapid  improvement  of  the  soil,  producing  a  luxuriant  crop  of  clover  and 
the  grasses.  King  and  Queen :  Commercial  fertilizers  but  little  used, 
farmers  having  lost  confidence  in  them.  Increased  attention  paid  to  mak- 
ing and  applying  domestic  manures.  King  George:  "Fertilisers  have 
been  found  of  so  little  benefit  that  their  useis  yearly  diminishing.  Guano 
formerly  produced  astonishing  .effects,  but  not,  now.  The  manures  of 
the  farm-pen  and  stables  are  more  regarded."  Bichmond:  Manures 
are  applied  to  crops  of  all  kinds,  bat  not  one-tenth  of  the  tilled  acreage 
is  manured?  From  one  hundred  to  three  hundred  pounds  of  super- 
phosphate applied  to  the  acre,  and  twenty-five  one  horse  loads' of  home- 
made manure.  The  home-made  always  pays;  commercial  rarely.  Lime 
and  home-made  manure  are  the  moat  economical,  and  the  production  is 
doubled  by  the  application.  On  limed  lands  the  crops  are  increased 
100  per  cent,  after  three  years,  Northumberland :  Sot  more  than  three 
acres  in  oue  hundred  are  fertilized  with  commercial  manures,  and  the 
benefit  is  exhausted  in  one  or  two  years.  Latterly  Ash-guano  bas  been 
introduced,  which  is  manufactured  in  the  county,  and  sold  at  820  per 
ton.  An  application  of  three  hundred  to  five  hundred  pounds  per  acre 
has  produced  fifteen  bushels  of  wheat  on  land  which  would  uot  hare 
produced  four  bushels  without  it,  and  it  promotes  a  vigorous  growth  of 
clover.  Its  effects  are  far  more  permanent  than  those  of  Peruvian 
guano.  Clover  and  lime  will  make  the  poorest  lands  of  the  county  as 
productive  as  may  be  desired.  Lancaster :  Commercial  manures  have 
been  used  on  wheat  and  corn  at  the  rate  of  two  hundred  pounds  to 
'  the  acre.  Owing  to  the  dry  seasons  for  the  last  two  years,  the  imme- 
diate effect  was  not  appreciable,  but  the  benefit  to  the  young  clover  and 
grasses  was  marked.  Home-made  manures  are  more  economical,  and 
the  county  has  vast  resources  for  their  production,  in  marl  and  oyster- 
shells,  sea-ores,  fresh  and  salt  peat,  woods'  mold,  &c.  A  single  appli- 
cation of  sea-ores  lias  been  known  to  increase  the. crop  of  coin  fifteen 
bushels  to  the  acre. 

Piedmont  district,  (ITorthgidc.) — Stafford:  Manufactured  fertilizers 
have  proved  so  uncertain  that  they  were  little  used1  the  past  season. 
Home-made  manures  were  more  relied  on.  Prince  William ;  Fertilizers 
are  used  on  only  a  small  portion  of  thetilled  land,  perhaps,  one-fifth ;  half 
commercial,  half  home-made.  Of  the  former,  from  two  hundred  to  three 
hundred  pounds  per  acre  are  applied.  The  home-made  is  far  better  in 
its  effects,  lasting  several  years,  the  commercial  only  benefiting  the  first 
and  second  crops.  Alexandria:  Fertilizers  are  applied  to  a  very  great 
extent,  at  least  one-half  of  the  tilled  acreage  being  improved.  Com- 
mercial and  home-made  in  about  equal  proportions,  the  former  at  the 
rate  of  two  hundred  to  four  hundred  pounds  per  acre.  The  increase  of 
products  is  considerably  iu  favor  of  home-made  manure,  and  hind  is 
always  left  in  better  condition.  Fairfax:  Probably  two-thirds  of  the  land 
seeded  to  wheat  and  one-fourth  of  the  com  have  commercial  fertilizers 
applied  to  them,  at  an  average  rate  of  one  hundred  and  fifty  sounds  to 
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the  acre.  Barn-yard  manure  is  husbanded  with  some  care.  It  is  deemed 
most  economical  to  apply  this  to  the  fields  nearest  to  the  barn,  and  com- 
mercial fertilizers  to  those  most  remote.  When  the  hauling  does  not 
add  too  much  to  tlio  expense,  barn-yard  manure  is  the  best  for  all  crops, 
except  wheat.  GaaJime  is  largely  used  in  the  portions  of  the  county 
nearest  to  Washington  and  Alexandria,  and  is  thought  to  be  quicker  in 
its  effects  than  stone-lime  or  oyster-shells.  Plaster  is  not  sown  exten- 
sively. Caroline :  Fertilizers  are  applied  to  peruana  one  in  every  five 
acres;  commercial  to  a  greater  extent  than  home-made,  but  the  latter 
are  always  the  best,  and  in  the  end  cheaper.  Lands,  however  fertile 
naturally,  will  increase  in  product  almost  double  by  a  liberal  applica- 
tion of  manures.  Louisa :  The  reports  from  this  county  aro  somewhat 
diverse.  One  correspondent  states  that  "  within  his  observation  bought 
fertilizers  are  less  and  less  used."  Another  says  that  they  are  much 
employed,  and  that  their  use  is  limited  only  by  the  want  of  means  to 
purchase.  When  sneh  means  exist,  they  are  applied  to  three-fourths  of 
the  cultivated  land.  Peruvian  guano  is  preferred,  or  those  superphos- 
phates of  which  it  forms  one  of  the  component  parts ;  or  guano  and 
bone-flour,  in  the  proportion  of  two  to  one,  at  the  rate  of  two  hundred 
anil  fifty  pounds  per  acre  for  wheat.  Home-made  mauures  are  pre- 
ferred, as  far  as  available.  Loudoun :  Commercial  fertilizers  are  almost 
-  exclusively  applied  to  the  wheat  crop,  embracing  about  one-third  of  the  - 
acreage,  at  the  rate  of  one  hundred  and  twenty-five  to  one  hundred  and 
firry  pounds  per  acre.  This  about  doubles  tl*e  product.  Not  more  than 
one-fourth  of  the  whole  manure  used  is  home-made.  Fauquier :  "  Our 
grazing  system  supersedes  the  use  of  fertilizers,  except  plaster."  Tur- 
ueiJ8  Excelsior  has*  retained  the  good  opinion  of  farmers  longer  than 
any  other  fertilizer,  being  valuable  for  insuring  a  good  stand  of  tim- 
othy. Plaster  is  universally  used  on  grass,  with  good  results.  Tur- 
ner's Excelsior,  made  in  Baltimore,  is  used  to  a  greater  extent  than  all 
other  fertilizers  combined.  At  the  rate  of  one  hundred  and  fifty  pounds 
per  acre,  it  hastens  the  ripening  of  wheat  about  live  days,  and  benefits 
the  succeeding  crop  of  clover  30  per  cent."  Madison:  About  one  twen- 
tieth of  the  tilled  acreage  is  fertilized.  Commercial  manures  are  uBed 
largely  in  excess  of  home-made,  and  are  thought  by  many  to  be  the 
most  economical.  A  mixture  of  equal  parts  of  Peruvian  guano  and 
raw  bone-dust,  three  hundred  pounds  to  the  acre,  acta  very  finely  on  the 
cereals  and  grasses.  Greene:  The  use.  of  fertilizers  is  quite  limited; 
home-made  in  much  larger  proportion  than  commercial,  ttio  former  being 
regarded  as  most  economical  and  profitable.  Tobacco  planters,  of 
whom  there  are  a  few,  bold  on  to  the  commercial  manures.  Plaster  is 
used  to  a  limited  exteut  on  nearly  nil  crops.  The  soil  is  very  busceptibld 
of  improvement,  and  u  light  application  of  manure  produces  an  increase 
of  about  ten  bushels  of  corn  or  other  grain  to  the  acre.  Oulpeper: 
Fertilizers  are  used  to  a  limited  extent  on  wheat.  About  one-tenth  of 
the  acreage  is  improved,  half  with  home-made  manures,  and  half  with 
commercial,  witii  similar  results.  Since  the  disappearance  of  the  joint- 
worm,  the  production  is  increased  eight  to  ten  bushels  to  the  acre  by 
the  application,  making  the  average  yield  nearly  twenty  bushels,  from 
one  hundred  and  fifty  to  two  hundred  pounds  of  phosphate.  Some  far- 
mers manufacture  their  own  fertilizers,  by  using  bone-flour,  two  tons; 
leached  ash'es,  one  ton;  plaster,  one-half  ton ;  hen-house  sera  pings,  one-half 
ton,  witb  a'few  bushels  of  salt.  An  application  of  two  hundred  pounds 
is  good  for  twenty  bushels  of  wheat,  aud  the  same  quantity  of  bought 
manures,  at  nearly  double  the  cost,  will  do  no  better.  Albemarle :  About 
one- fifth  of  the  cultivated  surface  is  improved.    For  wheat  one  hundred 


284  AGRICULTURAL  EEPOBT. 

and  fifty  to  two  hundred  pounds  of  commercial  manure  are  applied  to 
the  acre;  for  oats,  fifty  to  one  hundred  pounds;  for  corn,  one  hundred 
to  one  hundred  and  fifty  pounds,  and  for  tohacco,  two  hundred  to  four 
hundred  pounds.  The  increased  production  about  pays  the  expense, 
the  chief  advantage  being  in  securing  a  good  stand  of  clover  or  grass. 
Farm-pen  and  stable  manures  do  not  receive  merited  attention.  Nelson : 
Great  complain  t  is  made  of  the  adulteration  and  worthlessness'  of  bought 
manures,  reudering  it  neither  safe  nor  profitable  to  purchase  any  except 
plaster,  ground  bones,  and  some  of  the  tobacco  fertilizers  prepared  at 
Richmond.  Farmers  rely  mostly  on  clover,  planter,  and  stable  and  barn- 
yard manures  for  the  improvement  of  their  lands. 
.  Tide-water  district,  (Southide.) — Surry :  Commercial  manures  are  nsed 
very  extensively,  and  with  good  results.  From  one-third  to  one-half  the 
cultivated  area  is  fertilized,  the  usual  application  being  one  hundred 
pounds  of  guano  or  phosphate,  with  fifty  bushels  of  liino  or  one  hun- 
dred and  fifty  bushels  of  marl  to  the  acre.  Commercial  fertilizers  are 
used  to  a  greater  extent  than  home-made,  but  the  latter  produce  the 
best  effect  in  dry  seasons  like  the  last  two,  and  the  use  of  them  is  on  the 
increase.  Southampton :  Fertilizers  are  applied  to  a  very  limited  ex- 
tent; home-made  and  commercial  about  half  and  half,  and  the  results 
are  similar,  increasing  the  product  fully  25  per  cent.  Isle  of  Wight : 
Fertilizers  are  used  to  a  large  extent  on  peanuts  and  potatoes,  but,  as  a 
general  rule,  on  no  other  crops.  Probably  one-fourth  of  the  tilled 
lands  is  annually  fertilized  by  au  application  of  one  hundred  and  fifty 
to  two  hundred  pounds  of  Peruvian  guauo,  and  a  larger  quantity  when 
other  concentrated  manures  are  used.  Farmers  are  making  a  good  deal 
of  farm-yard  manure  from  their  stock,  but  the  greatest  results  are  be- 
lieved to  be  from  the  commercial  fertilizers,  particularly  from  guano 
combined  with  plaster.  Princess  Anne:  No  artificial  fertilizers  are 
used  except  in  the  cultivation  of  Irish  potatoes.  Barn-yard  manure  is 
relied  on  for  corn.  No  other  manure  can  be  found  to  supply  its  place, 
and  much  attention  is  being  paid  to  its  production.  Norfolk :  The  re- 
ports are  occupied  with  details  of  the  truck  business,  for  the  prosecution 
of  which  it  is  well  known  that  a  vast  amount  of  fertilizing  material  is 
necessary.  Commercial  manures  are  extensively  used,  and  large  quan- 
tities of  putrescent  manures  are  annually  obtained  from  all  the  neigh- 
boring cities  in  convenient  reach  by  water. 

Piedmont  district.  (Southside.) — Chesterfield:  At  least  one-half  of  the 
lands  have  been  fertilized,  until  it  is  now  almost  impossible  to  raise 
wheat  without  gnano  or  some  other  bought  manure.  Even  then  it 
takes  two  hundred  pounds  to  the  acre  to  realize  as  much  as  ten  or  twelve 
bushels.  Farmers  are  generally  coming  to  the  conclusion  that  lime  upon 
clover  or  pea-fallow  is  the  surest  way  of  improving  their  poor  lands. 
Home-made  manure  is  preferred  for  permanent  results.  Powhatan: 
Concentrated  manures  are  used  to  a  much  less  extent  than  formerly. 
They  are  not  thought  to  pay  except  on  the  tobacco  crop.  Not  more 
than  one-fourth  of  the  tilled  acreage  is  manured.  Home-made  manures 
are  used  only  on  tobacco.  Cumberland:  Fertilizers  are  applied  to  con- 
siderable extent,  about  one-fourth  of  the  cultivated  land  being  thus 
treated:  for  tobaeco,  four  hundred  pounds  per  acre;  for  wheat,  two 
hundred  pounds.  Nearly  all  of  the  home-made  manure  is  given  to  the 
tobacco  crop.  On  the  poorer  lands,  about  half  the  usual  ^quantity  of 
fertilizers  is  combined  with  it.  Amelia:  Fertilizers  are  used  to  a  large 
extent,  being  applied  to  about  two  hfths  of  the  tilled  acreage.  Bate  of 
application,  about  two  hundred  pounds  Peruvian  guauo,  or  three  hun- 
dred pounds  manipulated,  and  eight  to  ten  wagon-loads  of  farm,  pen,  01 
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stable  manure.  Relative  proportions  of  home-made  and  commercial  about 
one  to  ten.  Results  of  the  crops  about  equal,  but  the  land  on  which  the 
home-made  manure  is  used  is  more  permanently  benefited.  Lunen- 
burg: Fertilizers  are  applied  to  a  very  limited  extent.  Not  more  than 
one-hundredth  of  the  cultivated  land  is  improved  at  all,  and  that  im- 
provement is  effected  both  by  home-made  and  commercial  manures — 
800  bushels  tier  acre  of  the  former,  or  300  pounds  of  the  latter,  by  which 
production  is  doubled.  Distance  from  transportation  prevents  the 
use  of  lime  and  other  cheap  manures.  Nottoway :  Fertilizers  are 
used  to  a  limited  extent,  being  confined  chiefly  to  tobacco  lots,  which 
constitute  but  a  email  portion  of  the  tilled  surface.  Kate  of  applica- 
tion, two  hundred  and  fifty  to  four  hundred  pounds  per  acre.  Not 
much  attention  is  paid  to  domestic  manures.  When  applied  to  the 
same  crop,  a  liberal  coating  of  domestic  manure  is  equal  to  about  three 
hundred  and  fifty  pounds  of  fertilizer  in  first  production,  but  the 
former  has  the  advantage  iu  permanence.  Appomattox:  There  are 
.more  home-made  manures  thun  fertilizers  used.  They  are  regarded 
as  more  economical,  and  are  attended  with  better  results.  Com- 
mercial manures  are  uot  profitable  unless  when  applied  to  tobacco, 
to  be  followed  by  wheat,  Buckingham:  Fertilizers  are  extensively 
used  on  the  tobacco  crop,  but  sparingly  en  other  crops.  About  one- 
tenth  of  the  tilled  acreage  is  devoted  to  tobacco.  The  superphosphates 
have  mostly  taken  the  place  of  guano.  Bate  of  application,  about 
four  hundred  pouuds  to  tbe  acre.  There  is  but  a  small  number  of 
stock  in  the  county,  aud  but  little  farm-yard  manure  is  made;  but  so 
far  as  it  goes,  tbe  tobacco  grown  with  it  is  heavier  aud  of  richer  body. 
Campbell:  Very  little  commercial  manure  purchased  by  farmers;  and 
what  little  manure  of  any  kind  there  is  used  is  derived  from  the  stables, 
cow -pens,  aud  ash-banks.  Charlotte :  Formerly  commercial  manures  weje 
very  largely  used,  but  latterly  the  results  have  not  been  satisfactory. 
Especially  has  tliis  beeu  the  case  with  the  wheat  crop,  so  that  iu  refer- 
ence to  that  they  have  been  almost  abandoned.  They  are  Btill  freely 
applied  to  tobacco,  at  the  rate  of  two  hundred  to  five  hundred  pounds 
per  acre,  and  as  this  is  universally  lollowed  by  wheat,  the  success 
attending  it  is  better.  Home-made  and  commercial  manures  are  some- 
times combined,  and  this  is  considered  by  many  farmers  the  most  econ- 
omical use  that  can  bo  made  of  both.  Prince  Edward :  The  exteut  to 
which  fertilizers  are  applied  is  limited  only  by  the  means  of  the  farmer. 
About  six  per  cent,  of  the  land  in  cultivation  is  usually  planted  with 
tobacco,  which  is  all  fertilized.  The  rate  of  application  is  about  one 
hundred  and  fifty  pouuds  per  acre,  and  the  product  ia  increased  one 
hundred  per  cent.  Farm-yard  manures  are  looked  after  only  in  the 
old  fashion.  Pittsylvania :  Commercial  fertilizers  are  generally  applied 
to  the  tobacco  crop.  Peruvian  guano  is  the  most  popular,  though  sev- 
eral superphosphates  are  being  introduced,  aud  applied  at  the  rate  of 
one  hundred  to  two  hundred  pouuds  per  acre.  Franklin:  Almost  all 
the  lands  cultivated  with  tobacco  are  fertilized  in  the  same  way,  and  in 
some  instances  portions  of  the  corn  and  wheat  crops.  Nearly  one-half  of 
the  cultivated  land  is  fertilized.  The  increased  production  cannot  be 
accurately  stated,  but  it  is  believed  to  bo  five-fold  in  some  instances, 
and  sometimes  more.  Home  of  the  manipulated  fertilizers  for  tobacco 
are  the  most  profitable.  Patrick:  Very  little  use  is  made  of  fertilizers. 
The  distance  from  railroad  communication  and  from  market,  with  the 
lack  ol  improved  implements,  renders  their  nse  impracticable. 

The  Valley. — Clarke:  Only  a  small  proportion  of  fertilizers  used,  and 
farmers  are  Hot  at  all  satisfied  with  the  results.    If  they  are  beneficial 
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'  at  all,  It  is  in  giving  on  early  start  to  the  corn.  Animal  manure  from  the 
stables  and  farm  pens  shows  improvement  for  years,  and  a  good  degree 
of  care  is  taken  in  saving  it.  Augusta:  Few  fertilizers  are  used  except 
barn-yard  manure  and  plaster.  The  latter,  mixed  with  ashes  in  the 
jjroportionof  one-third  to  two  thirds,  and  applied  iu  the  hill,  is  very  bene- 
ficial to  corn,  and  is  sown  with  fine  effect  on  the  new  crop  of  clover,  in 
March  or  April,  at  the  rate  of  two  bushels  of  plaster  per  acre.  Home- 
made manures  are  used  in  much  larger  proportion  than  commercial, 
and,  except  in  comparison  with  plaster,  with  better  results.  The  latter 
increases  the  production  of  corn  and  clover  25  per  cent,  over  bought 
manures,  and  in  an  equal  if  not  greater  ratio  over  barn-yard  manure. 
The  soil  is  mostly  limestone.  Eockbridge:  Commercial  manures  aro 
used  to  a  very  limited  extent,  not  affording  opportunity  of  stating  satis- 
factory results.  The  main  reliance  is  on  lime,  plaster,  and  clover,  with 
stable  and  barn-yard  manure  when  at  command.  Highland :  No  com- 
mercial fertilizers  nsed ;  nothing  hut  stable  manure.  Hay  is  generally 
stacked  and  fed  on  the  meadows.  From  five  to  twenty  loads  of  manure . 
are  as  much  as  is  generally  made  on  a  farm,  nnd  this  is  mostly  applied 
to  garden  patches.  If  any  is  left  over,  it  goes  to  the  corn-field.  Bote- 
tourt: The  beat  farmers  have  almost  abandoned  the  use  of  bought  fer. 
tUizcrs,  and  are  turning  more  attention  to  home-made  manures,  with 
lime,  clover,  and  plaster,  from  which  the  results  are  more  satisfactory. 
Roanoke:  Only  a  small  quantity  of  commercial  fertilizers  used.  The 
chief  value  they  promise  is  in  securing  a  stand  of  grass;  but  this  is 
attained  as  well  by  the  use  of  plaster,  which  tanners  sow  every  year  on  all 
their  grass  lands,  at  the  rate  of  sixty  to  one  hundred  pounds  per  acre. 
The  lands  are  very  easily  improved  by  grass  and  plaster. 

Southwest  Virginia. — Montgomery:  Bought  manures  are  used  to  a 
very  limited  extent,  with  the  exception  of  plaster,  which  is  applied 
quite  freely.  Not  more  than  one-tenth  of  the  tilled  acreage  is  fertilized 
in  any  other  mode  than  by  plaster  and  the  culture  of  clover.  Home- 
made manure  is  not  carefully  saved,  and  is  poor  iu  quality,  from  the 
absence  of  comfortable  shelter  for  stock,  and  tbe  scarcity  of  labor;  but 
no  land  responds  more  freely  to  its  application,  and  the  productive 
power  of  the  soil  is  capable  of  being  almost  indefinitely  increased  by 
judicious  manuring.  Pulaski :  Tho  use  of  all  kinds  of  fertilizers  is  very 
limited.  Wythe:  Fertilizers  used  to  :i  moderate  extent;  guano  more 
than  any  other  kind,  for  the  purpose  of  getting  the  land  set  iu  grass. 
Farmers  depend  on  grazing  and  feeding  their  stock  to  keep  up  tbe  fer- 
tility of  their  lands.  Bland:  Stable  immure  and  plaster  are  the  only 
fertilizers  in  use,  the  results  depending  on  the  quantity  applied.  Plas- 
ter is  found  most  economical,  and  affords  an  increased  production  of 
one-half  the  entire  yield  per  acre.  Carroll:  Fertilizers  are  not  exten- 
sively used,  grass  crops  being  mostly  relied  on  for  improvement.  Not 
more  than  one-tenth  of  tho  tilled  acreage  is  improved  in  any  other  man- 
ner, and  not  more  than  one-twentieth  of  the  fertilizers  used  is  com- 
mercial. A  few  fanners  have  used  plaster  and  lime  on  their  wheat  and 
grasB  crops  with  beneficial  results.  Little  or  no  guano  has  ever  been 
used  in  the  county.  Grayson:  The  use  of  fertilizers  is  largely  on  the 
increase,  chiefly  home-made,  with  plaster  from  the  adjoining  county  ot 
Smythe.  Piaster  is  regarded  as  the  cheapest  of  all  fertilizers.  It  is 
applied  at  the  rate  of  one  bushel  to  tbe  acre,  with  ten  to  twenty  loads 
of  barn-yard  manure,  cither  for  corn  or  wheat — mostly  the  latter.  Plas- 
ter alone  will  increase  tho  product  of  grass  three  to  four  fold.  Neither 
guano  nor  superphosphates  have  been  used  in  quantity  worthy  of  men- 
won.    Washington :  Fertilizers  of  some  description,  either  from  the 
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•le,  tbfl  barn-yard,  the  lime-kiln,  or  plaster  banks,  are  used  by  all ' 
good  farmers.  Plaster  is  the  one  thing  most  needed,  and  with  the  least 
expense  produces  the  heaviest  crop  of  grass,  and  the  most  abundant 
crops  of  corn  and  other  grain.  An  experience  of  forty  years  shows  tbat 
an  application  of  one  bushel  to  tbe  acre  will  increase  the  product  of 
grass  four-fold.  At  Saltville  two  varieties  of  fertilizers  are  manufac- 
tured, in  one  of  wbicb  plaster,  salt,  and  ashes,  in  equal  proportion,  form 
the  component  parts;  in  the  other,  plaster  and  ashes  iu  eqnal  parts. 
Tbey  Rre  both  highly  approved  by  the  fnrmers  who  have  tried  them. 
Scott:  The  nse  of  fertilizers  is  quite  limited.  Abont  one-fourth  of  tbe 
cultivated  surface  is  manured. 

FARM  AKIMALS  AND  IMPROVEMENT  OF  PAEM  STOCK. 
Tide-aater  dittrict,  (Jfortimele,) — Henrico:  Form  animals  have  largely 
increased  since  the  war,  but  the  number  waB  very  much  diminished,  and 
has  not  yet  been  brought  up  to  the  standard  of  I860.  Some  attention 
is  paid  to  tbe  improvement  of  cattle,  the  Ayrshire  and  Alderney  being 
the  favorites.  Much  more  than  ordinary  attention  is  being  paid  to  hogs, 
the  white  Chester  having  tbe  preference,  Sow  Kent:  A  visible  increase 
of  (arm  stock  of  all  kinds.  Some  improved  horses  have  been  introduced, 
nch  as  the  Morgan,  Revenue,  and  Ked  Eye,  with  a  few  fine  specimens 
of  Planet.  Short-horn,  Ayrshire,  and  Alderney  cattle  have  been  intro- 
duced, and  are  making  some  headway.  Chester  and  Irish  Grazier  breeds 
oi  bogs  are  preferred,  and  much  attention  is  paid  to  the  improved 
Imeds  of  poultry.  The  fanners  arc  ambitious,  and  doing  nil  they  can 
to  make  progress.  York  and  the  Peninsula:  The  response  comes, 
"very  slowly."  King  William  :  Efforts  are  being  made  to  improve  the 
stocV  of  all  descriptions.  Working  animals  are  increasing,  though  still 
not  si  numerous  as  they  were  ten  years  ago.  Cattle  as  usual,  though 
some '•mproved  stock  has  been  imported.  The  stock  of  hogs  is  being 
impro-ed  by  crosses  with  the  Cheater  and  Berkshire.  Essex :  Farm 
animals  are  uot  increasing  in  numbers.  A  few  farmers  are  struggling 
to  keep  up  the  slock  of  improved  breeds  they  bad  l>eforo  the  war,  and 
now  and  then  one  is  endeavoring  to  raise  a  tine  horse.  The  breeds  of 
cattle  preferred  are  the  Devon  and  Ayrshire;  of  bogs,  the  Chester  and 
Berkshire;  and  of  sheep,  the  Southdown.  Kiug  and  Queen:  Farm 
animals  increasing,  but  no  particular  care  or  thought  is  given  to  im- 
proved breeds.  Many  of  the  mares  are  the  broken-down  animals  left 
by  the  war,  and  are  utterly  worthless  except  to  breed  mules.  King 
George:  Farm  animals  are  not  increasing,  except  such  as  are  used  in 
cultivation.  The  destruction  by  dogs  prevents  the  increase  of  sheep, 
and  has  prevented  some  farmers  from  raising  them.  The  Cotswold  is 
regarded  with  most  favor,  the  Merino  with  the  least.  There  are 
some  good  cattle;  the  Devous  are  thought  to  be  best  suited  to  the 
climate;  and  there  are  some  good  crosses  of  Devons  and  Short  horns. 
The  county  is  well  suited  to  the  raising  of  good  stock,  and  sheep 
wonld  do  well  if  the  dogs  were  out  of  the  way.  Richmond :  The  im- 
provement of  farm  stock  is  engaging  greatly  increased  attenlion.  The 
breeds  preferred  arc  Cotswold  sheep,  Jersey  and  Aldeiney  cattle,  and 
Chester  hogs.  Northumberland:  Stock  of  animals  generally  unite 
small.  A  few  of  the  Devon  cattle,  Cotswold  sheep,  and  Chester  and 
Cheshire  hogs  have  been  introduced,  and  promise  well.  Lancaster : 
Tbe  best  breeds  of  horses  and  Spanish  jacks  have,  been  introduced; 
also  Chester,  Jersey  Heel,  and  Essex  hogs.  Cattle  :ire  improving,  and 
the  Increased  sales  show  the  profit  of  hay  and  pasturage  afi'nrded  by 
toe  system  of  rotation. 
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'  Piedmont  district,  (Northside.) — Stafford :  There  is  improvement  id 
farm  animals,  to  a  small  extent  in  horses  and  hogs,  Prince  William: 
Stock  slowly  increasing,  though  bnt  little  attention  i8  given  to  improve- 
ment of  breeds,  except  in  a  few  instances.  The  climate  is  well  adapted 
to  stock-growing,  and  northern  men  are  disposed  to  engage  in  it.  There 
is  only  one  large  stock-grower  in  the  county;  he  sold  $14,000  worth  of 
neat  cattle  last  year.  Alexandria:  Not  being  a  stock-raising  region,  the 
increase  of  farm  animals  is  limited,  confined  chiefly  to  milch  kine  and 
swine,  with  poultry.  Of  cattle,  the  partiality  is  for  the  Alderney  and 
Devon;  of  swine,  the  Chester;  and  of  poultry,  Brahma.  Fairfax:  Cat- 
tle and  horses  are  improving,  but  not  much  attention  is  paid  to  breeds. 
Caroline:  Farm  animalsareincreasiug.  Shorthorn  cattle  are  preferred. 
Chester  hogs  are  rapidly  increasing,  and  promise  the  most  remu- 
nerative results.  Cotswold  sheep  are  beld  in  most  eBteem.  Horses  and 
mules  are  in  about  equal  number;  the  latter  are  regarded  as  best  for 
farm  work.  Louisa:  Formerly  much  attention  was  paid  to  stock,  and 
improved  breeds  were  introduced  to  considerable  extent.  Short-boras 
and  Devons  were  looked  on  as  the  best  strains  for  cattle,  and  Cotswolds 
for  sheep.  Traces  of  these  yet  remain ;  but,  on  the  whole,  farm  stock 
has  decreased.  Loudoun :  Farm  animals  are  greatly  on  the  increase, 
mostly  horses  and  cattle;  of  the  former,  the  heavy  draught,  (much  used 
in  the  country ;)  of  the  latter,  the  Snort-bora.  Less  attention  is  given 
to  hogs  and  sheep.  Fauquier:  This  county  being  peculiarly  adapted  to 
grass,  stock  is  usually  kept  in  large  numbers,  say  from  35,000  to  40,0*0 
head  of  cattle,  and  untold  numbers  of  sheep  and  hogs.  The  hogs  follow 
the  cattle  in  winter  when  feeding  on  corn,  the  most  of  which,  excrpt 
breeders  and  pigs,  are  sold  off  in  spring,  when  the  cattle  are  pnt  on 
grass.  The  Chester  and  Essex  are  the  favorite  breeds  of  hogs ;  the 
Southdown  and  Cotswold  of  Bheep;  and  the  Shorthorn  for  cattle,  particu- 
larly the  red  Short-horn,  of  Alexander's  Kentucky  breed.  Farmers  are 
turning  their  attention  particularly  to  raising  their  own  cattle,  and  in 
fact  all  stock.  Of  the  40,000  head  of  cattle  in  the  county,  about  two- 
fifths  are  home-raised,  and  about  three-fifths  imported  from  Southwest 
Virginia,  Tennessee,  and  North  Carolina,  and  West  Virginia.  Madison: 
The  farm  animals  were  largely  destroyed  by  the  war,  and,  owing  to  the 
impoverished  condition  of  the  farmers,  efforts  to  replace  their  exhausted 
stock  have  thus  far  been  crippled.  Attention  to  the  improvement  of 
breeds  of  horses,  cattle,  sheep,  and  hogs,  is  confined  to  a  very  few  men 
of  means.  Greene :  The  number  of  farm  animals  is  not  more  than  one- 
half  as  large  as  before  the  war;  but  for  the  fast  three  or  four  years  there 
has  been  an  increase  in  cattle.  Very  few  sheep.  Stock  of  no  particular 
breeds;  all  of  the  ordinary  native  kinds.  Culpeper:  Farm  animals  are 
generally  on  the  increase.  Considerable  attention  is  given  to  farm  stock 
as  a  more  reliable  source  of  profit  thau  wheat.  A  few  improved  Short- 
born  and  Devon  cattle  are being  brought  into  the  county.  As  the  lands 
are  well  adapted  to  the  grasses,  stock-raising  receives  more  attention. 
Albemarle:  Horses  of  different  breeds,  both  blooded  and  draught',  are 
increasing;  also  cattle,  principally  Short-horn,  with  some  few  Devons. 
The  Chester,  Surry,  Berkshire,  and  Woburn  breeds  of  hogs  have  been 
introduced.  Nelson:  A  decided  interest  is  manifested  in  the  improve- 
ment of  cattle  by  tho  introduction  of  the  Devon  and  Short  horn  stock. 
There  is  some  increase  iu  hogs,  but  little  or  none  in  horses.  The  Chester 
and  Berkshire  hogs  and  their  cross  are  engaging  the  attention  of  fanners 
to  a  limited  extent. 

The  Vultey. — Clarke :  Farm  animals  of  all  kinds  are  increasing,  but  it 
is  only  their  natural  increase.    None  of  the  improved  breeds  hare  been 


•STATUS   nV  VIRGINIA  AGRICULTURE  IN    1870.  289 

brought  into  tho  county,  with  tho  exception  of  a  few  Chester  hogs,  and 
one  or  two  Shorthorn  bully.  Augusta :  In  one  portion  of  the  county 
farm  animals  arc  increasing  considerably,  and  stock  of  all  kinds — 
thorough-bred  horse;*,  Short-horn  cattle,  and  Chester  hogs — is  receiv- 
ing more  attention.  .  In  ether  portions  the  improvement  is  less  percep- 
tible, ltockbridge :  A  very  marked  improvement  ia  manifest  in  farm 
animals — horses,  cattle,  and  hogs.  In  these  particular's,  perhaps,  no 
county  in  the  State  ban  inado  so  great  an  advance  in.  the  last  five  years. 
The  improvement  in  horses  has  had  reference  to  general  utility,  the  ob- 
ject being  to  secure  such  as  are  suitable  forheavy  draught,  light  draught, 
and  the  saddle.  Shout-hom  and  Devon  cattle  are  preferred,  and  Ches- 
ter and  Essex  hogs.  Highland:  Domestic  stock  can  hardly  be  said  to 
heincreasuigordiuiinis4iiug,the  object  beingto  keep  only  a  sufficient  num- 
ber for  rise,  and  to  sell.off  all  surplus.  During  the  past  year  about  3,000 
fat  cattle,  120  horses,  and  2,000  sheep  were  driven  from  tho  county. 
Considerable  attention  is  given  to  the  improvomcut  of  every  kind  of 
stock.  These  remarks  will  apply  in  substance  to  Bath  and  Alleghauy, 
the  three  counties  being  situated  between  Itich  Mountain  and  the  Alle- 
ghanies,  and  forming  rather  a  subdivision  of  the  valley  than  a  part  of 
the  valley  proper.  Botetourt:  Farm  animals  are  rapidly  increasing, 
with  great  improvement  in  cattle.  All  farmers  find  it  to  their  interest 
to  get  off  their  scrub  cattle,  aud  replace  them  with  Short-horns,  particu- 
larly since  the  decline  in  produce  aud  advance  in  beef.  Koanoke :  The 
increase  of  farm  animals  is  very  great,  with  the  exception  of  hogs. 
There  is  an  increasing  desire  for  improved  stock,  particularly  cattle 
and  horses,  the  Shorthorn  being  the  favorite  breed  of  the  former.  Sheep 
have  been  neglected,  but  are  now  receiving  more  attention. 

Southwest  Virginia, — Montgomery :  Stock  has  been  steadily  increasing 
since  the  close  of  the  war.  The  most  particular'  atteutiou  has  been 
directed  to  cattle,  aud  of  all  the  breeds  the  Short-horn  aud  higher  grades 
of  the  same  are  in  most  favor.  But  little  attention  is  paid  to  sheep 
husbandry,  though  much  of  the  rich  mountain  land  is  admirably  adapted 
to  it.  Chester  hogs  have  been  introduced  to  some  extent,  but  the  hog 
stock  of  the  county  consists  principally  of  the  native  breed,  based  orig- 
inally on  the  Berkshire  and  Irish  Grazier.  Quite  an  activity  in  rais- 
ing k-orses  prevails,  which  are,  with  few  exceptions,  inferior  stock, 
fulaski :  Horses,  cattle,  and  hogs  are  gradually  inweaving  from  the 
stock  ou  hand  previous  to  the  war.  None  of  the  improved  breeds  have 
been  introduced.  Wythe:  Farm  animals  arc  increasing  to  a  moderate 
extent.  More  atteutiou  is  paid  to  cattle  than  any  other  kind:  the  Short- 
horns preferred.  *  Ootswold  sheep  aud  Berkshire  hogs  are  tliu  favorites 
in  their  line,  and  much  attention  is  paid  to  their  improvement.  Bland: 
.  Farm  animals  arc  on  the  increase.  Cattie  engage  much  attention,  aud 
the  herds  arc  composed  of  numerous  varieties.  Carrol! :  This  being  a 
grazing  county,  particular  attention  is  paid  to  the  improvement  of  ait- 
tie,  experience  demonstrating  the  advantages  of  improved  stock.  Muel) 
iittention  is  paid  to  raising  mules  and  horses,  which  is  becoming  a  very 
common  and  profitable  occupation.  Hogs  are  also  raised  to  considera- 
ble extent.  Grayson:  The  raising  of  stock  constitutes  the  main  busi- 
ness of  farming  in  Ibis  county,  horses  aud  cattle  receiving  most  atten- 
tion. The  horses  are  of  a  h::nh,  serviceable  stock,  of  which  the  tanners 
Lave  always  been  rather  proud.  Cattle,  both  in  number  and  ouality. 
(having  been  improved  by  tho  Short-horn,)  are  far  in  excess  of  what 
they  were  five  years  ago,  and  from  their  profits  the  business  of  the 
county  is  carried  on.  Washington  :  Cattle  are  ou  ihe  increase,  particu- 
larly of  improved  stock,  of  which  the  Short-horns  ore- preferred.  Hogs 
19  A 
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not  so  numerous  as  they  were  ten  years  ago,  which  is  attributable  to  the 
cholera.  The  Chester  is  the  favorite.  Horses  and  niules  have  neither 
increased  in  numbers  nor  improved  in  quality.    Sheep  not  extensively 

raised,  owing  to  the  partiality  people  have  for  dogs.  Scott:  Improvement 
of  farm  stock  is  engaging  attention,  but  only  to  ajimited  extent. 

CONCLUDING    EEMAE-Efi. 

With  all  the  industry  we  have  used,  there  remains  a  number  of  import- 
ant counties  in  the  State — several  in  each  geographical  division — from 
which  we  have  failed  to  get  returns.  On  the  north  side  of  James  River 
the  tftle-water  and  Piedmont  districts  are  very  fairly  represented  by 
the  counties  enumerated.  It  would  be  gratifying,  however,  to  have 
had  reports  from  Goochland,  Fluvanna,  and  Amherst,  on  the  Upper 
James,  in  which  the  system  of  farming  was  formerly  as  perfect  as  in 
any  part  of  the  State,  and  also  from  Hanover,  Spottsylvania,  and 
Rappahannock.  Hanover,  however,  in  respect  to  the  lower  portion, 
may  be  classified  at  the  present  time  with  the  .beat  counties  on  tide- 
water; Rappahannock  with  the  neighboring  counties  ot  Fauquier  and 
Calpeper;  and  Amherst  with  Kelson.  On  the  Southside  the  omissions 
are  not  less  to  bo  regretted.  Greenville,  Brunswick,  Mecklenburg,  and 
Halifax  were  formerly  distinguished  for  their  productiveness,  chiefly  in 
the  article  of  tobacco,  and  largely,  also,  in  wheat.  Halifax  was  the 
largest  tobacco- producing  county  in  the  State.  Bedford,  while  long 
famed  for  both  tobacco  and  wheat,  is  a  fine  grass  country,  where  grazing 
is,  or  was,  profitably  followed.  With  the  exception  of  the  small  .county 
of  Clarke,  we  miss  altogether  the  lower  half  of  the  Valley,  embracing 
Frederick,  Shenaudoab,  Warren,  Page,  and  Rockingham.  These  con- 
stitute a  very  important  part  of  the  State;  but  as  the  farmers  have 
always  been  noted  for  their  industry  and  thrift,  and  as  it  is  divided,  to 
a  large  extent,  into  farms  of  moderate  size,  we  may  conclude  that  it  is 
recovering  its  prosperity  in  at  least  an  equal  ratio  with  Augusta,  Rock- 
ingham, and  Botetourt.  In  Southwest  Virginia  there  is  no  important 
omission,  with  the  exception  of  Smythe.  It  is  in  this  county  that  the 
celebrated  plaster  beds  arc  found,  which  furnish  an  abundant  supply  of 
this  mineral  to  all  the  adjacent  country,  as  far  as  it  will  bear  transport- 
ation. Its  use,  as  the  reader  has  been  informed,  produces  wondterful 
results.  The  condition  of  agriculture  in  this  county  is  very  much  the 
same  as  in  Washington  and  Wythe.  In  Russell  the  same  features  pre- 
vail, but  in  Buchanan  anil  Wise,  at  the  base  of  the  Cumberland  Mount- 
ains, they  are  very  distinct.  They  are  outside  the  grass  region,  and 
agriculture  is  at  a  very  low  ebb. 

From  the.  Eastern  Shore,  composed  of  the  counties  of  Accomac  and 
Northampton,  no  returns  have  been  received.  It  may  be  remarked, 
however,  that  the  farm  crops  consist  almost  entirely  of  corn  and  oats, 
under  a  three-years'  course.  The  third  year  the  laud  puts  np  the  Ma- 
gothy  Bay  bean,  (Cassia  chamacrista,)  which,  though  indigenous  to 
other  parts  of  the  State,  grows  most  luxuriantly  in  a  saline  atmosphere. 
It  furnishes  an  abundant  crop  of  green  manure,  by  means  of  which  the 
fertility  of  the  land  is  indefinitely  maintained.  The  principal  market 
crop  is  oats,  which  i.s  extensively  used  in  the  interior  of  the  State  for 
seed  and  other  purposes.  Much  attention  has  been  paid,  of  late  years, 
to  trucking.  Sweet  potatoes,  Irish  potatoes,  cabbages,  and  fruits  are 
raised  in  large  quantities. 

Taken  as  a  whole,  the  picture  presented,  though  not  so  flattering  as 
could  be  wished,  offers  many  attractive  features.  We  have  taken  a 
very  close  view  of  the  inner  life  of  these  old  Virginia  farmers,  and 
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find  much  to  approve.  It  should  be  borne  in  mind  that  only  live  years 
tare  elapsed  since  tUe  agriculture  of  the  State  was  utterly  prostrated. 
The  people  waked  up  as  out  of  a  dream,  to  see  their  labor  svsicoi  over- 
thrown, and  tbeir  lands  lying  idle.  Nearly  all  kinds  oi"  farm  stock  bad 
been  Bwept  off  by  th©  hurricane  which  passed  over  the  conn  try,  and  but 
few  agricultural  implements  remained.  It  was  not  lo  be  supposed  tLat 
the  former  servants,  suddenly  enfranchised  after  two  bundled  years  ot 
bondage,  would  be  otherwise  than  unsettled  by  the  chan;:e;  but  largo 
numbers  gradually  returned  to  steady  habits,  <]iiite  as  Meady,  perhaps, 
as  could  have  been  anticipated  by  the  most  hopeful.  Xhcy  still  •  ■onsti- 
tntc  the  great  bulk  of  tbo  labor  of  tho  State;  and  valuable  labor  it 
is,  iu  spite  of  many  irregularities.  The  Virginia  Tanner,  at  least  in  East- 
ern Virginia,  could  not  get  along  without  it.  With  kind  treatment  and 
payment  according  to  contract,  the  negro  is  as'tractable  as  ever;  and 
in  time  tho  interests  of  the  two  races,  instead  of  appearing  diverse,  will  be- 
come one. 

A  striking  mark  of  progress  is  the  change  in  the  policy  of  the.  planters 
toward  tbo  outside  world.  Formerly  they  were  indisposed  in  encouiago 
immigration  from  other  States.  There  was,  therefore,  no  accession  to 
the  population  of  the  rural  districts  from  abroad.  The  Faint*  traditions 
and  habits  descended  from  father  to  son  through  successive  generations. 
Sow  all  this  is  altered.  Strangers  from  every  State  and  every  country 
are  cordially  welcomed  whenever  they  show  any  disposition  to  become 
permanent  settlers  and  industrious  citizens.  The  consequence  is,  that 
m  many  counties  a  strong  tide  of  immigration  is  Betting  in,  bearing  with 
it  improved  stock  and  better  implements,  which  cannot  fail  to  impart 
'  a  healthy  impulse  to  improvement. 

Upon  the  whole,  we  regard  the  signs  of  the  times  as  evidently  auspi- 
cious of  future  progress.  From  asta  te  of  desolation  and  ;d  most  despair,  in 
1865,  the  agricultural  productions  of  the  State  have  steadily  iucicused 
in  amount  aud  value  until,  iu  1870,  we  liud  the  tobacco  crop  one  of  the 
largest  grown  in  the  State  for  many  years;  that  ui  em  ton  greatly  in- 
creased; tho  Richmond  mills  supplied  to  their  full  rapacity  wish  wheat ; 
and  the  crop  of  coru  plentiful  in  proportion.  ii::pii;v:  1  i:  .■•hods  of 
farming  are  being  gradually  adopted;  more  aJlenliui  is  :;.id  to  the 
accumulation  of  manures ;  the  area  of  cultivation  is  being  reduced ;  aud 
high  culture  is  taking  the  place  of  the  old.  This  is  'he  direction  to 
which  agriculture  is  tending  in  many  parts  of  the  State;  by  dcgreis  we 
may  expect  it  to  extend  over  tbo  whole;  aud  it  may  be  eoniiib'ntiy  |ire- 
dieted  that  the  man  who  survives  to  see  the  Virginia  of  fiMy  years 
hence  will  not  be  able  to  recognize  in  its  features  the  Virgiiihi  of  *67i>. 
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The  practice  of  sowing  com  broadcast,  or  planting  if  i.i  d:;o  ■.  to  bo 
cut  daily  and  fed  in  a  green  or  slightly  dried  Mite  lo  i  -.:.  b  ■  vw  -:.  bi 
August  or  later  months,  mainly  to  HUpphmeot   ;1..- sti;.;-\  ■■■ '  l.::.    ■  -a 

the  driest  portion  of  the  season  ami  equalize  i!i-  i-u:i. ij.*:.--:   ■*  mil!:- 

making  material,  is  almost  universal  aiming  er.teri-i.si-i;  >  *-.i  h.jj-'b.-.T'-t 
dairymen.     In  supplies  for  farm  animals,  oi:;'ahm.d.ii:.'-.  .  ■;  -tu^l'-y 

runs*  to  waste,  is  not  distributed  through  th'  year  ;  ■'  ;■■  ■■  _  -  -  i  ■  r  >  of 
the  flush  spring-time,  the  season  of  raiu  and  verdure  and  ■:.  'rueu-e,  is 
followed,  in  midsummer,  by  drought  and  a   stint;-.!  iri-.'-.":o  vf tough, 
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harsh  sterna  of  dried  grasses.  Unless  the  early  growth  is  left  half  depas- 
tured, the  feed  of  August  will  be  inconveniently  short;  and  should  it 
bo  thus  left,  its  quality  will  deteriorate,  and  the  future  pasturage  be 
less  valuable;  thus  extra  feeding,  in  the  later  months  of  summer,  is 
found  to  be  a  necessity  that  no- dairyman  cau  ignore  with  immunity  to 
pail  or  purse. 

Then  what  shall  be  fed  f  That  which  yields  most  milk  aud  flesh  at 
lowest  cost.  Unfortunately,  discriminating  and  decisive  experiments 
have  not  been  made  by  which  the  matter  may  be  set  permanently  at 
rest.  Were  the  most  careful  experiments  made  In  different  climates 
and  circumstances,  upon  different  soils,  and  in  several  seasons,  the 
result  would  still  show  the  greatest  diversity  of  opinion.  A  plant  that 
grows  well  upon  one  soil  may  fail  upon  another  that  is  unsuited  to  it, 
even  under  the  same  culture.  But  we  find,  as  an  existing  fact,  that  the 
leaves  and  tender  stalks  of  Indian  corn,  (Zea  mats,)  cut  in  different 
stages  of  its  growth,  are  the  almost  universal  resource  of  dairymen  in 
all  parts  of  the  country  for  tiding  over  the  season  of  drought  and 
scarcity. 

If  the  average  practical  sense  of  the  masses  claims  the  paternity  of  a 
practice  which  becomes  almost  universal,  the  value  of  green  corn  fodder 
can  only  bo  disproved  by  positive  testimony.  The  fact  that  maize  is  an 
indigenous  product,  peculiarly  suited  to  our  climate,  thriving  in  every 
portion  of  our  country,  except  in  Alaska  and  on  the  mountain  tops,  aud 
the  most  valuable  tilled  crap  that  has  ever  been  grown  on  the  continent, 
is  strong  presumptive  proof  that  its  fodder,  if  worth  anything  for  soil- 
ing, may  exceed  iu  value,  in  view  of  the  certainty  of  its  growth  and 
quantity  of  its  production,  that  of  some  if  not  all  other  fodder  plants. 
Strong  as  is  this  presumptive  claim,  the  superiority  of  corn-fodder  can- 
not be  thus  assumed.  If  experiment,  full  and  varied,  shall  establish 
the  superior  excellence  of  some  exotic  or  native  plant,  let  the  practice 
of  oar  tanners  be  reformed,  and  a  better  material  for  soiling  milch  cows 
be  employed. 

There  has  been  considerable  discussion  of  late  at  farmers'  clubs,  iu 
the  fields,  and  at  firesides,  concerning  the  value  of  this  fodder.  More 
than  this :  it  has  been  denounced  as  worthless,  as  costing  more  than  its 
real  value,  or  as  the  poorest  feeding  material  iu  use.  The  charge  that 
it  is  worthless  is  untenable  and  ■  reckless,  and  cannot  be  considered. 
The  question  of  its  comparative  value  is  one  that  should  be  examined 
carefully,  and,  if  possible,  settled. 

We  have  sought  from  practical  agriculturists  and  working  dairymen 
in  different  parts  of  the  country  views  based  upon  their  own  experience, 
and  supported  by  facts  and  experiment.  The  communications  received 
have  been  interesting,  though  desultory  in  statement,  and  many  of  them 
inconclusive  in  results;  yet  they  all  agree  that  there  is  value  in  this 
material,  and  a  large  majority  accord  to  it  a  high  estimate,  very  tew  of 
whom  venture  to  name  a  substitute  of  equal  merit. 

Mr.  Sanford  Howard,  secretary  of  the  Michigan  State  Board  of  Agricul- 
ture, (since  deceased,)  wrote  to  the  Commissioner  of  Agriculture  upon 
the  question,  in  December  last,  as  follows : 

The  controversy  to  which  you  ollnde  seems  to  have  taken  its  vine  from  n  public  rtnlc- 
ment  of  Dr.  George  B.  Iioring,  of  Salem,  Massachusetts,  to  the  effect  that  preen  rorn 
fodder  was  the  poorest  food  for  miiuh  cows  that  ho  ever  used.  The  expression  was  un 
mercifully  pounced  on  by  correspondents  of  various  agricultural  papers.  Bntit  seeraol 
to  me  that  the  dispute  was  not  unlike  that  wo  read  of  in  regard  to  the  red  and  white 
shield :  that  both  parties  might  to  some  extent  be  right  and  to  some  extent  wrong. 

While  I  lived  with  my  father,  and  for  some  years  subsequently,  I  fed  considerable 
corn-fodder  to  milch  cows.    I  noticed  that  when  it  was  grown  very  thiokly  on  the.  ground, 
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and  especially  when  it  was  cat  in  an  immature  state — before  it  blossomed — the  etock 
did  Dot  like  it  so  well,  and  it  did  not  seem  to  do  them  as  much  good  as  when  it  had 
more  space  during  its  growth,  and  was  allowed  to  stand  till  the  ears  commenced 
forming. 

I  think  Dr.  Loring  did  not  state  how  his  corn-fodder  was  grown;  but  recollecting 
that  I  had  seen  it  flowing  on  his  farm  ia  very  close  hills,  I  wrote  an  art  iclo  designed 
to  show  that  the  nutriment  contained  in  this  fodder  depended  much  as  to  whether  it 
was,  while  growing,  so  much  exposed  to  the  light  and  air  that  I  lie  juices  of  tin;  plant 
would  be  properly  eloboratcd.  Since  thatl  have  heard  from otthcr'persons  who  halt 
had  more  or  less  .c]tpe rience  with  "  fodder-corn." 

Mr.  Gibson,  the  superintendent  of  tho  farm  of  Messrs.  Wnlcott  and  Campbell,  New 
York  Mills,  New  York,  stated  to  me,  while  on  a  visit  to  the  farm  a  short  time  ago,  that 
he  tried  various  things  as  green  food  for  the  stock  kept  in  the  stables  and  yams,  giv- 
ing the  preference  tn  luccru.  IIo  made  an  assertion  in  regard  to  corn-fodder  similar  to 
that  attributed  to  Dr.  Loring. 

I  will  mention  one  fact,  which  of  course  you  will  take  for  whatever  you  think  it 
worth,  in  regard  to  sweet  corn-fodder  as  compared  with  tho  fodder  of  other  varieties 
of  corn.  I  have  known  several  instances  where  cattle,  having  been  kept  0:1  tho  fodder 
of  sweet  corn  until'  tho  crop  was  all  eaten,  refused  for  some  time  to  cat  the  fodder  of 
(tent  corn  in  tho  same  stago  of  growth,  and  grown  in  tho  same  way.  They  would  eat 
tha  fodder  of  Jtint  corn  better  than  they  would  that  of  thodent,  but  did  not  like  either 
as  well  as  they  did  sweet  corn. 

Fodder-com  has  been  grown  and  used  to  some  extent  on  our  college  farm,  hut  no 
attempt  has  been  made  to  experiment  with  it. 

Of  those  whoso  opinions  adverse  to  the  use  of  preen  corn  have  been 
quoted,  Dr.  Xk-hols,  of  the  Boston  Journal  of  Chemistry,  considers 
green  corn-fodder  a  "  kind  of  food  for  animals  not  profitable  to  raise ;" 
and  makes  tho  following  statement  of  his  reasons  for  the  opinion  : 

It  is  not  so  localise  tho  maize  plant  is  not  rich  and  iiucculont,  but  because  the  run- 
ditioufl  under  which  it  is  grown  are  unfavorable, to  its  perfect  ami  healthy  develop- 
ment. Tho  natural  juices  of  the  plant  are  richly  saccharine  at  maturity,  when  grown 
in  hills  in  open  space,  with  plenty  of  air  and  light  I  but  grown  in  mass,  in  close  con- 
tiguity, this  principle  is  almost  wholly  wanting.  To  tost  its  comparative  value  with 
the  green  stalks  taken  from  tho  corn-tield,  I  led  to  my  herd  of  cows  in  August  a 
weighed  quantity  of  tho  corn-fodder,  so  called,  night  and  morning,  tor  one  week  ; 
they  were  then  changed  to  tho  field  corn-stalks,  and  tho  gain  in  Ibeiuilk  product  at  the 
end  of  the  week  was  a  little  more  than  6  )tcr  cent.,  and  there  was  also  a  manifest  im- 
provement i:i  quality.  As  a  ride,  all  vegetable  productions  grown  under  oondiiicus 
where  the  ohlorm.hyl,  the  green  odoiiiij;  principle  of  plants,  rannni  lie  produced  in  all 
Its  richness  of  tint,  are  abnormal,  iniiiiauire.  worUile.'H.  The  absence  tit'  this  principle 
in  the  whole  of  the  lower  purr  inn  ui'  the  corn-plant  grown  in  drills,  or  from  broadcast 
sowing,  indicates  its  watei \ ,  halt'-deve!oped  character. 

While  «ntertaiuiii£  a  very  poor  opinion  of  the  immature  and  color- 
less com,  the  editor  of  the  Journal  of  Chemistry  apparently  yields  To 
none  in  his  estimate  of  the  value  of  mature  and  dry  corn-fodder,  includ- 
ing both  the  blades  and  butts,  as  appears  from  the' fallowing: 

The  fodder  is  a  very  important  item  connected  with  corn-raising.  We  always  re- 
move the  top  stalks  in  a  green  state  and  allow  the  corn  to  ripen  in  t  lie  open  field.  The 
"butts"  or  lower  stalks  aitrr  basking  are  taken  good  ran1  nf,  a*  we  depend  largely 
npon  them  to  keep  up  file  llow  of  milk  in  our  herd  of  cows  during  the  winter,  Tliey 
arc  pitched  over,  a  moderate  quantify  "f  salt  is  diffused  through  Ibeiu.  and  then  they 
are  mowed  with  alternating  layers  of  wheat  straw.  Their  value,  when  carefully 
'  ''""'  '        that  of  good  upland  ' 

nitrogenous  material   i 
iveet  and  clean  and  properly  fed.     Out  of  four  to:.s 

.,..  , , id.  live-  hundred  poimd.s   have   Well  rejected,  and  vm 

have  neither  chop ned  nor  steamed  the  fodder.  To  raise  cm,  we  iruM  plow  in  the 
autumn,  nod  spread  on  the  manure  green  from  the  cellar  in  tin-  spring.  We  ■nn.-.f 
harrow  h  in  well,  and  'nave  I  lie  soil  well  [in!veri:'.ed.  In  Hie  bills,  place  a  liandlal  <>i 
tlicjiiixiiire  ..f  bone  and  asb.-s  m.  ofien  alluded  lot  t  ac>  ici.M^irc  ,..ast  ■-,:  I,.-  tin  own 
in  all  ia  a  mw,  nml  f  lie  seed  dropped  directly  upon  it:  lei  it.  be  ibi..v.  n  around  the 
hill  and   a  Utile  soil    scattered   over  it.  and   upon  this  place  ilie  se.-d.      >,-l   ei  a  field 

profitably. 

opixioxs  op  leaddti;  faikhetis. 
Hon.  Horatio  Seymour,  of  Utica,  Setr  York,  president  of  the  Atner.- 
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usifi  Dairymen's  Association,  communicates  the  unequivocal  indorse- 
ment by  that  body  of  the  value  of  green  corn-fodder  as  a  supplementary 
food  \\r:  milch  cows,  alter  a  full  discussion  at  the  annual  convention  at 
L'ricn,  in  January,  1871,  and  presents  in  detail  his  own  views,  which  are 
in  harmony  with  the  decision  of  the  meeting  : 

Tiu  dinners  of  Central  Now  York  are  almost  exclusively  engaged  iii  making  butter  or 
di'TSo.  This  is  curried  on  with  so  much  skill  that  most  of  the  cheese  nude  here  is  sunt 
(u  i:n^::".!i'..  ;fui  this  article  of  food  lias  become  one  of  the  leading  agricultural  exports 
tinij!  ::,;:i  C'.i.'iivv.      A  t  uiivi  Minn  is  belli  in  this  city  ill  the  month  of  January  of  each 

en:,  v.  !.,h  u.  n.'i-.ile  uiiui  ill- legates  from  most  of  the  North  en  i  States,  ami  some  from 
e  Southern  Stales  and  from  Ut'.uada.  It  meets  to  discuss  questions  relating  to  tbe 
interests  iif(Lii!''.-::ifii.  in  nil  their  aspects.  Tho  proper  treatment  and  the  Lest  food  fur 
Cows  are  prn'oincut  topics.  As  this  body  of  sis  or  seven  hundred  practical,  skillful, 
ami  lending  .1:1, its  ivpn  sents  the  judgment  of  those  engaged  in  dairying  in  a  pi-at 
section  ol' our  i  '::■.!■ ;-.,  1  il.-.-im-d  it  my  duly  to  lay  your  latter  before  it.  After  a  full  dis- 
cussion, it.  whs  declared  by  a  formal  resolution  "  that  green  fodder  is  a  valuable  crop, 
ami  that  its  iisu  as  a  summer  feed  for  cows  is  recommended  to  the  farmers  of  our 
country."  1  Ion!;  upon  this  judgment  of  the  American  Dairymen's  Association  as 
conclusive  upon  l  liis  <|iicstio!i.  I'  yives  the  sum  and  result  of  tho  largest,  longest,  and 
mo-ct  varied  experience.  II  is  the  .,  suit  of  the  greatest  number  of  practical  triuls  by 
practical  men.  who  art  1  :-t  trying  u>  prove  theories,  but  who  aro  striving  to  support 
tbemsclM-s  mid  their  l',iii-:!n'>  hi  ma!,  mil'  their  iL.iaa  prolitable.  There  was  a  difference 
of  opinion  as  to  t  lie  best  ways  of  sowing  mid  gathering,  and  also  with  regard  to  the 
kinds  of  corn  which  should  be  used,  it  is  a  proof  of  the  value  of  the  crop  that  it  is 
found  to  lie  useful  whatever  plan  is  followed  in  raising  it.  In  this  section  of  New  York 
1  thins  the  Iii  niters  usually  sow  tbe  largo  western  com.  The  seed  is  kept  for  the  pur- 
pose at  .-iii-  seed-;  lores,  suit  cure  is  taken  to  get  that  which  is  in  good  condition.  The 
seller  usually  ^ivi-  proof  of  I  his  by  putting  a  given  number  of  kernels  in  a  pot  of  earth, 
and  ihn  buyer  (ran  *■■<■  iv hat  proportion  has  sprouted.     Some  sow  broadcast,  while  others 

Elm  it.  in  drill.-,.  On  my  farm  it  is  Pint  in  broadcast,  On  well-prepared  ground.  Three 
tisliels  uf  wni  art  lined  mi  an  acre.  The  same  ground  is  used  for  a  series  of  years.  This 
Is  done  beeuii.se  it  is  thought  it  takes  less  manure  to  keep  up  the  needed  fertility  than 
It  diies  to  piej.are  new  ground.  It  also  enables  one  to  put.  the  crop  on  laud  which  is 
Convenient  li  sinsaied.  The  dense  growth  of  tho  corn  keeps  it  chiar  from  weeds,  and 
leave*  the  pr,  and  ready  for  a  now  crop.  I  think  wliea  the  seed  is  sown  broadcast  tbs 
■ttr-ii-H  stand  closef  aial  grow  more  slender  than  they  do  when  the  com  is  drilled  fn. 
It  gainn  in  i:i,r  mi  iv  i|ii:ili;ics  uutil  autumn.  To  save  it  from  early  frosts  it  is  some- 
times tut  iliraii  ..  -th  uscyilic  or  a  com -cutter,  and  suffered  to  lie  upon  the  ground  until 
It  is  used  up.  [t  is  nut  Injured  by  rains  or  tho  sun,  where  it  is  not  exposed  more  than 
a  week  01  ten  iluys.  In  some  instances  it  has  been  kept  in  the  fields,  put  up  in  small 
stacks,  until  the  winter  moat  lis,  but  it  is  difficult  to  cure  it  except  in  small  quantities, 
when  it  tail  U-  thrown  upon  hay-mows,  in  tbe  baru.  With  us  it.  is  most  useful  when  fed 
tu  tows  in  Ai;;<h  a  and  September,  as  at  that  time  our  past  urea  are  usually  short.  If 
Cons  are  (h'-n  inM  11  convenient  field  and  foil  with  com-fodder,  there  are  many  ad- 

vantage- £:;!■.■  d  A  iii.::iy  of  food  after  the  heat  and  exhaustion  of  summer  is  grate- 
ful to  fheui.  li  ^ives  new  vigor.  In  Ibo  mean  time  the  pastures  are  usually  renewed 
by  cooler  ni^-h!:.  mill  more  moisture,  and  if  they  are  allowed  to  gain  a  llush  of  feed  when 
the  cuttle  are  111  rue  1  back  upon  them,  they  have  another  and  healthful  change  of  food. 
By  !lni  s>  -iieu,  I  lie  linn  fill    practice  of  pasturing  meadows  in  the  autumn  is  avoided. 

The  ■pit-:.;  ion  ic.tn rally  c clues  up,  why  there  is  a  difference  of  opinion  abont  the  value 
of  thi-  crop.  1  Ihiiik  11  is  owing  to  the  fact  that  with  some  it  is  not  the  best  crop  tbey 
can  mi-it  as  tluy  are  situated,  and  therefore  they  condemn  it.  The  question  is  not  if 
it  is  the  L-e.,t  (-lop  lor  suuiuier  iced  at  all  places  and  under  all  ci  re  must  antes,  but  is  it 
a  valuahi  -  crop  1  Like  all  other  tilings,  it.  must  bo  used  under  favorable  circumstances. 
In  one  place  i!  may  be  I  he  most  profitable  and  in  others  the  least  profitable  forage  for 
Cattle.  T!it  Mime  tiling  is  I  rue  of  root  crops,  of  lucem,  of  clover,  ctu. ;  climate,  soil, 
mid  price  of  1..:im  iimu-i  a  I  wacs  lie  taken  into  account-  In  tho-dairy  region,  wherocows 
nit  iinikeii  in  siiiiiiin-i  and  nuiimiii,  sowed  com  can  bf*  "°—1  ■"  '!"'-  •'—-  "' 
is  most  waned;  thai  is.  wLcn  p*; 
Jabot  to  p!a:it  or  to  gather. 

Mr.  <losf|i!i  Harris,  of  the  "Agriculturist"  paper  and  "  Jloreton  Farm," 
Eocltcsiei,  New  York,  in  an  address  before  the  American  Dairymen's 
Association,  at  Utica,  in  January,  1871,  held  that  it  makes  compara- 
tively little  dilVcifiice  what  food  is  used,  provided  it  is  easily  digestible 
and  eon  tains  llie  requisite  amount  of  nutriment  in  the  desired  bulk,  and 
thinks  iliw  difference  of  opinion  in  regard  to  the  value  of  corn-fodder 


GREEN  CORN-FODDER  FOR  MILCH  COWS.  295 

wiJl  tarn  upon  this  point.  lie  said  further :  "  Corn-fodder  is  succulent, 
easily  digested,  sweet,  and  nutritious ;  but,  sit  least  before  it  has  com- 
menced to  car,  its  nutriment  is  not  sufficiently  concentrated.  If  we 
could  take  away  one-third  of  the  water  and  one-third  of  the  indigestible 
woody  fiber,  the  part  that  remained  would  be  of  much  greater  value 
than  the  whole.  Tbo  water  we  can  easily  pet  rid  of,  aud  if  we  cannot 
get  rid  of  the  excessive  bulk,  we  ean  feed  out  sufficient  corn-meal  with 
tho  fodder  to  bring  it  up  to  the  desired  standard." 

Mr.  E.  W.  Stewart,  of  New  York,  deemi  the  profitable  use  of  green 
corn  as  a  summer  food  for  milch  tows  a  settled  fact,  ii'auy  questions  in 
practical  agriculture  can  be  considered  settled.  lie  states  that  hundreds 
of  instances  may  be  cited  where  given  corn  has  produced  the  highest 
yield  of  butter. 

Mr.  Frank  D.  Curtis,  of  Charlton,  Saratoga  County,  New  York,  re- 
gards green  corn-fodder  excellent  material  for  soiling,  and  for  use  in 
autumn  in  a  partially  dried  state,  when  it  is  "  very  nutritious  and  almost 
invaluable7'  for  young  animals  of  the  farm..  lie  recommends  planting 
in  drills  in  cultivating. 

Mr.  W.  L.  Locke,  jr., of  Irasburg,  Vermont,  last  August  fed  corn-fodder 
to  his  cows,  and  increased  thereby  the  daily  quantity  of  milk  from  forty- 
five  to  fifty -one  pans,  or  13  in*r  cent.,  and  the  cream  had  a  better  color. 

The  editor  of  the  Maine  Farmer  reports  a  ease  in  which  the  pasture 
was  dry  and  short,  and  corn-fodder  fed  almost  exclusively.  The  flow  of 
milk  was  increased  at  once,  aud  made  a  fair  average  for  the  season,  not- 
withstanding the  unusual  proportion  of  fodder  given,  while  neighbors' 
cows  not  thus  fed  shrunk  one-half  in  quantity  during  the.  dry  season. 

Mr.ItobertGibsoii,fann  manager  of  YYoIeott &  Campbell,  of  New  York 
Mills,  Oneida  County,  New  York,  in  n  letter  to  Mr.  Sauford  Howard, 
expresses  a  preference  for  Itieeru  over  corn-fodder,  as  follows: 

p'jpiril  to  rnrii-fi.iliiiT.  I  go  n  little  fart  Iter,  nnd  say 

(ho  poorest  grctili  feed  I  ever  nsi'il.     Iti  its  \<-:y  !"■*[  Musi1,  it  is  not  w.  good  us  lueern; 

that  basliOi'ii  my  i-:qk-vii-iu-f.  1  li:nv  in.  .,!■;■■<■!  i:i  -,,-  ir.-.w;  :■;>  iii-iiiv  of  lutiTn  elcopt 
Unit  of  iniliitiii-  imrsniis  iv !i,>  w;.]l  i<>  *.ii   .•!■...  !,   in  »[■•.■  i<  a  i:-.:jl.      it  tan   In-  tut  four 

tliu  fall,  il  will  keep  ;::  tl..'  ;jti  -:i n. L  i,.:i:  „::;.-;,,■.  :  .  t -j.,-  lUn.'UI l.v  saving  tin-  ospenee 
of  plowing,  tei-diug,  Acv  every  yt  ar. 

The  editor  of  Hearth  and  Ili.me  has  f;:ninl  (hat  drill-sown  or  broad- 
cast corn  is  uniformly  eaten  with  avidity,  lutd  that  it  as  uniforudy  in- 
sures a  largo  and  full  How  of  milk.  „ 

Mr.  William  KamsdHI,  ..f  Milford,  New  llnmpsiiin',  attests  the  preva- 
lent practice  among daii'ytueti  in  iii-s  vicinity  ol'  feeding  green  corn-fodder 
during  August  and  September,  in  the  lull  belief  Unit  it  increases  the 
flow  of  milk  and  improves  the  condition  of  the  animals,  lie  makes 
the  following  statement  of  the  rc.-ult  of  an  experiment  with  millet: 

BomctwojcnriiagoDr.  LoT-iii<ji!--itri-.!u  i  i:i  hi-  pui'I-i'  nd.livhsthai  coru-foddcr  waaof 
QBTslnutnproduciij}!"iilk.a;iil\]U;-atk  ■  r;-;.-in^  ..L'snillf:  :;:ia  mi  .istitutc,  which  would 
UM  only  incrtiaiHt  the  Ud »' of  mi!!;.  I  ■  1 1 1.  i-m:ld  '  ■■■  ivr-iil  :,i  ::.'uh  Jess  cxpi-nsc.  lu  00 
cordauco  with  this  Bnggcst  in:i  I.  v.iii.  -nnir  i.f  tin-  im-!;JiI«:!'x.  last  year  and  this  have 
teited  tin-  osiMLTiiiii'iit  to  «ar  -aii.-iai-ilon.  i:::,\  ^.n'.l  r-tarn  t.i  ibi  raising  of  fodder- 
corn,     lint  1  would  oav  tliat  n-.-M-'.i  •■(  '.'..-  •■  .■!■ i'   :"■  =  :!■  i .■:■.-: tii  (!■.-; u-iid-i  upuu  ilio  time 

at  which  it  is  cut.  My  eXT..-i-i.-i:.-i-  has  lei  in.-  Ujitu-  Uu[„r, -,..,;:>  as  f..ll<ms ;  1  sow  in 
drill*  (in  prifiii'iicc  mtiiM^Yii^Ji-arlY  in  :u,-  ntli  m' M:iy  I  ■.]■  my  lii-l  c-tit  ting,  drop- 
ping the  seed   from    three  lu  1"<>u.-    uinn'S  ;;jia;(.  ii:;d  <n;  i; i.-:'[i:iiv  in   August,  or 

When  the  con)  begins  lo  t.i-.i.-L  1:  ,  -.::  I.-  m:v  :\-.i-  -M_:  ■  i:  !.a-i  nun  .'  U;-~  nalnmeiit. 
I  diwpproYoof  the  practice  .1  IfjipLu^  wlva  lialt"  gn.wii.  v.iili  the  expectation  of  a 
second  crop.  I  sov.  ai  in  ten  u!  ■  ci  nvn  week-,  in  iii.'  nimnl,  "I  July,  aril  hoe  outil  the 
corn  complete]  v  shades  tin-  gn.isiiic ;  and  if  I  iiavc  a  sin-pin-  1  cut  ami  diy  it,  before  the 
•eason  of  frost.'    I  approve  id  cutting  tin.-  dav  I  ■■_--".  n-t-  i^iisi-myg  it  to  the  barn,  iu  order 


296  AGEICDLTDEAL  B.EFOET. 

to  have  it  wilt.  I  cut  close  to  tbe  ground,  and  my  cattle  leave  no  oils.  In  this  way  1 
am  enabled  to  retain  my  usual  quantity  of  milk,  and,  1  think,  improve  the  condition  of 
my  herd,  when  my  feed  in  the  pasture  is  rapidly  decreasing,  :\:\&  1  know  of  no  other 
way  in  which  the  same  results  can  be  obtained  at  tbe  same  coat. 

Mr.  Levi  Bartlett,  of  Warner,  Sew  Hampshire,  thinks  there  is  small 
nutritive  value  in  very  late,  thickly  planted,  and  therefore  colorless  and 
immature  corn-fodder.  He  recommends  sweet  corn  for  soiling  purposes, 
fed  when  the  ears  are  fairly  formed. 

Mr.  Nathaniel  D wight,  of  Bclchertown,  Massachusetts,  says  the  prac- 
tice of  feeding  green  corn  is^leemed  remunerative  in  his  section.  It  is 
sown  broadcast. 

Mr.  0.  H.  Wolford,  of  Corry,  Pennsylvania,  thinks  green  corn  fed  to 
milch  cows  will  pay  only  in  places  where  grass  is  liable  to  dry  up,  when 
the  green  fodder  will  prove  a  good  substitute.  He  thinks  that  when  corn 
is  fed  to  cows  it  injures  the  quality  of  the  milk ;  and  says  they  will  not 
keep  up  the  flow  of  milk  after  the  corn  is  fed  out,  and  they  will  not 
gather  tho  grass  they  would  if  they  had  not  had  the  fodder* 

Mr.  John  Sattcrtbwait,  of  Eordentown,  New  Jersey,  has  a  dairy  of 
twenty-four  cows,  and  sells  his  milk.  He  sows  corn  in  drills  two  and  one- 
hall'  feet  apart,  eight  to  twelve  stalks  to  the  foot,  about  the  middle  of  May, 
aud  every  two  weeks  thereafter,  as  long  as  there  remains  a  probability 
of  its  coming  to  maturity;  feeds  it  "when  in  the  milk  state."  Ho  states, 
as  his  experience  last  year,  that  he  began  to  feed  it  July  15,  when  it  was 
about  four  feet  high,  and  wheu  the  cowshad  begun  to  shrink  sis  to  ten 
quarts  per  day.  As  soon  as  he  began  to  feed  the  green  corn  thoy  gained 
twenty  quarts  per  day,  and  continued  the  same  flow  of  milk  all  summer. 
They  were  fed  through  the  summer  twice  a  day,  night  and  morning, 
after  milking,  and  always  fresh  cut.  They  did  not  eat  wilted  fodder  so 
eagerly.  Three  acres  of  green  corn  were  fed  out  before  the  last  of  Bep- 
ti'iuber,  when  they  fell  from  one  hundred  and  twenty  quarts  per  day  Jo 
eighty  quarts.  Some  of  the  cows  were  fresh  and  others  nearly  dry.  He 
considered  the  three  acres  of  corn  equivalent  to  twelve  acres  of  good 
clover  pasture.  There  wa»  no  perceptible  gaiu  in  flesh  until  the  corn 
began  to  car,  wheu  the  increase  was  very  noticeable.  The  cows  contin- 
ued in  flue  order  all  summer,  notwithstanding  the  dry  weather  and 
scarcity  of  succulent  pasture. 

Mr.  Anson  Bartlett,  of  North  Madison,  Ohio,  a  dairyman  of  long  expe- 
rience, and  a  cheese  maunfacturer  well  known  throughout  the  country, 
shows  how  he  obtained  §30  for  an  acre  of  corn-fodder,  in  increased 
quantities  of  butter  and  oheese,  when  the  former  was  worth  but  12£ 
cents  and  the  latter  57,  cents  per  pound: 

In  the  summer  of  1852  1  tried  my  firet  experiment  with  green  corn-fodder  for  milob 
cows.  I  nut  in  just  an  aero;  marked  off  the  rows  two  teet  apart,  and  planted  tbe 
corn  in  hills  ten  inches  apart  in  the  rows,  putting  from  ton  to  fifteen  kernels  in  a  hill. 
It  was  cull ivarcd  hx  nifiniug  ;i  common  shovul-plow  otico  between  the  rows;  it  made 
a  heavy  grmvth,  (buiu<;  on  strong,  rich  laud,)  so  heavy,  indeed,  that  much  of  it  fell 
down  before  it  was  cut. 

At  that  time  I  was  milking-  thirty-three  cows ;  a  neighbor,  whose  farm  was  adjoin- 
ing, (the  two  being  very  much  oliko  in  all  respects,)  also  bad  thirty-three,  and  up  to 
thy  lsl  of  August  the  product  of  the  two  dairies  bad  beeu  very  nearly  equal  ;  in  Inn. 
bis  was  a  trifle  ahe;>,d.  but  at  that  time  iced  in  tho  pasture*  b<g:';:i  n>  fn'il,  and  tile  cow.-, 
of  course,  gave  a  diminished  quantity  of  mill;.  I  theu  eoniuieuoed  cutting  and  feed- 
ing my  corn- fodder,  what  few  small  ears  there  were  on  it  being  just  full  in  the  milk. 

My  neighbor  before  meutioned  bad  no  corn-fodder  to  cut,  and,  of  course,  his  cows 
had  no  feed  except  what  they  obtained  in   their  ordinary  pasture  range.    I  used  my 

*  If  cows  fail  to  gather  grass  as  well,  it  isan  indication  that  t be y  prefer  corn-fodder : 
and  if  they  gi™  less  milk,  it  attests  tlie  milk-producing  capability  of  corn-fbdder.— 
[Ed.  Rep.] 
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torn-fodder  so  as  to  Lust  just  one  month,  at  the  end  of  which  time  we  compared 
accounts  of  butter  and  cheese  produced,  and  the  product  of  my  dairy  during  that 
month  exceeded  his  during  tliu  same  time  to  the  value  of  g50,  with  cheese  at  5i  cents 
per  pound  and  hotter  at  1 JJ.  My  cows  wore  in  better  flesh  t  tiau  bis  and  continued  to 
give  an  increased  amount  of  milk"somo  days  after  the  corn-fodder  was  gone.  Tbo 
experiment,  crude  as  it  was,  of  course  satisfied  me  that  green  com-foddcr  paid  well  to 
feed  to  milch  cows,  and  I  rarely  failed  after  that,  so  long  as  I  managed  a  dairy,  to  have 
two  to  four  acres  of  corn-fodder. 

I  tried  various  methods  of  growing,  as  sowing  broadcast,  three  bushels  to  the  acre, 
apd  finally  decided  that  two  bushels  per  acre,  sown  in  drills  twenty  inches  to  two  feet 
apart,  and  cultivated  by  running  a  snovcl-plow  through  between  the  rows  when  the 
corn  was  about  six  inches  high,  and  again  when  it  was  from  eighteen  inches  to  two 
feet  high,  produced  more  and  better  fodder  than  any  other  method  of  cultivation  tried 
by  me;  and  this  method,  with  me,  always  produced  about  double  the  fodder  to  the 
acre  that  broadcast  sowing  would  do.  The  ago  at  which  it  was  cut  was  not  considered 
very  material ;  wo  generally  began  to  feed  as  soon  as  tho  corn  was  full-grown,  some- 
times before,  and  continued  to  feed  until  frost.  Of  one  thing  I  became  convinced  from 
repeated  experiments,  which  was,  that  tho  best  way  to  feed,  unless  a  full  feed  is  given, 
that  is,  all  the  cows  can  or  will  eat,  is  to  feed  at  night,  and  1  finally  adopted  this 
method.  I  had  my  corn-fodder  cut  and  loaded  on  a  wagon,  before  the  cows  were 
stabled,  for  the  night's  milking;  then,  while  they  were  being  milked,  the  fodder  was 
scattered  in  the  pasture,  and  as  soon  as  the  night's  milking  wan  done  tho  cows  were 
allowed  to  go  and  eat  their  fodder,  after  which  they  would  lie  down  a ud  ruminate  until 
morning.  After  tho  morning's  milking,  not  being  accustomed  to  receive  any  fodder, 
they  would  range  the  pastures  ;is  usual,  lly  a  division  of  tho  same  amount  of 
fodder,  giving  one-half  at  night  and  thu  other  in  tho  morning,  the  cows  wonld  be 
discontented,  seeking  mischief  during  the  night,  and  during  the  day  would  be 
waiting  and  watching  for  more,  and  would  not  range  tho  pasture  as  usual  for 
what  they  might  find  there;  so  tbr.t  while  ouo  full  feed  a  day  wan  a  decided 
»dv*ntage,two  half-feeds  were  of  no  benefit,  but  rather  a  detriment.  When  feed  in 
the  pasture  is  very  short,  by  reason  o'.'a  drought,  two  full  feeds  are  necessary,  but  when 
it  IB  only  intended  to  piece  out  tho  Viusture,  one  full  feed  a  day,  given  after  tho  night's 
milking,  is  the  proper  method. 

Mr.  Joseph  Pelton,  of  Lansing,  Michigan,  ivliohas  had  forty  years'  expe- 
rience in  feeding  com,  dcoms  its  value  highest  for  feeding  hctween  tas- 
seling  and  earing,  and  refers  to  the  marked  dillcrence  in  its  juice  at 
different  stages  of  its  growth,  it  having  a  sourish,  bitter  taste  before 
tasseling,  and  a  very  ,wect  and  pleasant  flavor  after  that  period.  He 
claims  to  have  grown,  in  18u0,  near  Sashville,  Tennessee,  upon  a  single 
acre,  8-1,001)  pounds  of  green  corn,  which  made  seven  tons  of  cured 
fodder,  by  planting  two  kernels  in  a  place  twelve  inches  apart  each  way. 
It  was  cut  when  tho  ears  were  set  and  the  kernels  forming.  lie  consid- 
ers oats,  fed  as  tho  head  appears,  the  best  soiling  material  with  which 
lie  has  experimcuofd. 

Mr.  J.  M.  Casi.-,  of  Cold  Spring,  Wisconsin,  thinks  evergreen  corn, 
planted  in  drills,  ''one  of  the  best  crops  for  soiliug." 

Mr.  C.  \V.  WiWer,  of  Evansville,  Wisconsin,  says  that  fifty  farmers  con- 
tribute milk  t<>  his  factory,  that  most  of  them  feed  green  corn,  and  those 
who  do  feed  vt  bring  more  milk  than  those  who  do  not.  Evergreen  sweet 
com,  planted  three  feet  apart  each  way,  with  five  to  seven  stalks  to  the 
hill,  is  preferred. 

Mr.  B.  A.firiftiu,  of  Dubuque,  low;:,  deems  green  corn -fodder  the  cheap- 
est and  b-.'st  material  for  c;ittle  food,  after  the  -5th  of  June.  He  also 
regards  vt  as  the  best  fodder  for  winter  use,  cut  before  frost  and  put  up  in 
saiiil!  sUuks  in  the  field. 

Mi.  Will  in  i  ;i  Jlichards,  of  Moiuence,  Illinois,  who  milks  about  one  hun- 
dred cows,  drills  about  twenty-live  acres  of  torn  for  soiling,  feeding  green 
as  ni(U*Ii  of  it  as  the  character  of  the  season  may  render  necessary.  He 
finds}  that  it  increases  the  flow  of  milk  aboat  one- tenth.  Ue  feeds  by. 
scattering  on  the  grass  in  pasture,  not  commencing  bi-1'orc  the  tasseling 
of  lit)  corn,  and  sometimes  not  till  autumn.  In  1870  he  found  it  desira- 
ble to  feed  earlier.    He  prefers  to  sow  in  drills,  a  practice  which  saves 


298  AGEICULTUBAL  EEPOBT. 

two-thirdsoftbe  seed  and  admits  of  cultivation.  In  this  way,  he  believes 
be  obtains  more  nutriment  from  each  acre  than  in  any  two  acres  of  his 
best  timothy. 

ACTION  OP  THE  AJIEEICAN  DAIETHEN'S  ASSOCIATION. 
Mr.  Harris  Lewis,  of  Herkimer,  New  York,  in  an  address  before  the  last 
meeting  of  the  American  Dairymen's  Association,  opposed  the  practice 
of  feeding  corn-fodder,  preferring  for  soiling,  first,  luceru,  if  a  piece  ot 
land  suitable  to  its  growth  can  be  obtained;  second,  orchard  grass;  and 
third,  common  meadow  grass,  lie  expressed  an  opinion  that  corn  costs 
more,  in  most  cases,  than  its  actual  value. 

Dr.  Wright,  of  Oneida,  said  bis  experience  bad  been  just  the  reverse 
of  Mr.  Lewis's.  With  the  ground  welt  prepared  and  the  corn  properly 
sown — broadcast  or  in  drills — and  cut  when  succulent,  he  bad  found 
that  all  the  cattle  would  relish  it,  and  that  it  will  keep  them  up  to  their 
full  flow  of  milk.  Ho  had  found  small  clover  good  for  soiling,  in  con- 
nection with  pasturage.  The  only  objection  that  be  found  to  corn  was 
that  its  use  imparted  an  undesirable  flavor  to  the  milk. 

The  President,  Hon.  Horatio  Seymour,  continued  the  discussion, 
favoring  the  use  of  corn-fodder,  and  presenting  views  similar  to  those 
in  his  communication  to  this  Department. 

Mr.  Harrington,  of  Canada,  and  M.v.  Nicholas,  of  New  Jersey,  spoke 
in  favor  of  the  economy  and  profit  of  (Ceding  sowed  corn  to  dairy  cows. 
Mr.  L.  Scbermerhorn,  of  Oneida,  had  .found  soiling  with  corn  profit 
able.  He  had  fed  the  corn  to  the  cows  in  a  small  lot,  and  this  so  enriched 
the  soil  of  that  lot  that  he  plowed  it  and  i?owed  it  to  com  the  next  year 
without  more  manure,  and  raised  a  large  .':rop.  He  knew  of  nothing 
with  which  we  could  succeed  better  thau  wiih  sowed  corn. 

Mr.  Chapman,  of  Madison,  said  that  thirty  years  ago  he  sowed  his 
first  crop  of  corn. for  soiling,  lie  was  nnieh  nleascd  with  it,  and  had 
continued  its  cultivation  until  the  present  time.  He  bad  raised  four  or 
five  consecutive  crops  on  the  same  piece  of  ground  without  manuring. 
If  it  is  not  allowed  to  ear,  it  does  not  exhaust  the  soil  much,  and  corn 
s«wed  for  soiling  should  never  be  allowed  to  car.  He  had  made  practi- 
cal and  definite  experiments  in  leading  this  crop,  .lud  bad  found  that 
when  be  quit  feeding  it  bis  cows  not  only  shrunk  in  their  mess,  but 
that  a  given  quantity  of  the  milk  made  less  cheese. 

ilr.  Dick,  of  Erie,  had  found  that  he  could  produce  more  milk  from 
his  cows  from  sowed  outs  than  from  corn ;  but  the  milk  produced  by 
feeding  corn  was  richer,  and  yielded  more  cheese,  than  a  like  quantity 
of  milk  produced  by  feeding  oats  or  clover. 

Mr.  Pratt,  of  Clinton,  had  practiced  sowing  corn  for  noting,  and  was 
satisfied  it  was  profitable.  He  had  never  sowed  bis  corn  on  the  same 
ground  two  years  in  succession.  He  manured  "the  ground  /specially  for 
the  crop.  When  it  was  taken  off.  it  left  the  ground  clear  of  weeds,  and 
be  was  iu  the  habit  of  sowing  on  it  the  next  year  wheat  or  burley,  and 
seeding  it  down,  lie  knew  of  two  dairymen  in  his  vicinity,  having  the 
same  number  of  cows,  whose  bills  of  delivery  on  August  1,  showed  a 
difference  of  3,5U0  pounds.  One  of  them  fed  bis  cows  on  sowad  corn 
after  that  period,  and  the  other  did  not.  The  former,  whoso  bill  was  the 
smaller,  on  August  1,  gained  the  .*i,5»0  pounds,  and  500  more  before  Sep- 
tember 19.  He  considers  tins  experiment  a  practical  and  definite.one. 
•  On  motion  of  Mr.  L.  B.  Arnold,  of  Tompkins,  the  following  resolution 
was  adopted  almost  unanimously: 

Eetolved,  That  this  convention  is  of  the  opinion  that  com  is  a  valuable  product  6x 
the  dairy  farm,  and  that  wo  commend  it  ae  a  forage  crop.  t 
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On  motion  of  Hon.  George  Geildcs,  of  Onoudaga,  n  committee  was 
appointed,  consisting  of  Messrs.  L.  B.  Arnold,  of  Tompkins;  Harris 
Lewis,  of  Herkimer;  T.  D.  Curtis,  of  Oneida;  L.  L.  Wight,  of  Oneida ; 
and  X.  A.  Willard,  of  Herkimer,  to  considerthe  following  propositions: 

rir«i. — Tim  ailvi;inbility  of  cultivating  corn  as  a  soiling  crop. 


RESULTS  OF  CILEMIOAL  ANALYSIS. 
If  tiio  analyses  of  chemists,  in  the  form  in  which  they  are  reported, 
are  of  any  utility  in  determining-  the  feeding  value  of  plants  used  as 
forage,  the  following,  taken  from  tabular  statements  collected  by  Emil 
Wolff,  doctor  of  analytical  ami  agricultural  chemistry  at  the  agricultural 
academy  of  Holienlieim,  may  be  of  use  in,  a  comparison  of  corn  with 
other  soiling  plants: 
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"The  total  amount  of  nutrition."  of  "early  cut'1  corn  is  thus  made  to 
exceed  that  in  Swedish  clover,  saradella,  peas,  vetches,  and  oats  and 
lutein  in'  Uowir,  and  leaves  of  the  cabbage,  beet,  uutl  carrot.  "The 
amount  of  nutriment  containing  nitrogen"  is  less  than  that  in  the  other 
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plants  uained  iii  tUo  list,  while  the  fat-forming  nutriment  iu  green  corn- 
fodder  is  greater  than  that  in  clover,  lucern,  saradella,  peas,  oats,  vetches, 
cabbage,  beet,  or  carrot,  and  is  exceeded  only  by  the  best  grasses,  rye, 
millet,  cabbage  stems,  and  elm  and  poplar  leaves. 

It  would  seem,  too,  that  in  comparison  with  the  English  turnip,  a  j'oot 
regarded  as  the  sheet-anchor  of  British  husbandry,  the  percentage  of 
flesh-forming  nutriment  is  the  same,  and  of  fat-forming  material  nearly 
double,  in  the  maize,  while  the  amount  of  water  is  less  than  half  as  much. 
The  reader  can  pursue  the  comparison  with  other  plants  or  roots  named, 
making  his  own  deductions,  remembering  that  flesh  canuot  be  placed 
upon  animals  at  will,  in  exact  proportion  to  weight  of  nutriment  fed,  as 
determined  by  chemical  analysis,  but  that  a  thousand  circumstances  in 
the  condition  of  the  material  fed,  the  manner  of  feeding,  and  the  vital 
forces  of  the  animals  themselves,  must  modify,  iu  some  degree,  every 
experiment  made. 

Mr.  J.  H.  Salisbury,  of  New  York,  who  has  made  analyses  of  maize  in 
every  stage  nf  its  growth,  gives  the  following  as  his  average  of  analyses 
made  just  before  the  formation  of  the  ear,  (calculated  without  water) : 

Sugar  anil  extract 35.  (W 

Matter  oL:a;r.oil  fium  i.ber  by  ;i  wi-al.  solutiuo  ul'poiasb 12.  U0 

Dextrine  nr  gum C.OJ 

Albumen  arnicas  :ii 7.9G 

Woody  lib.*r 30.00 

Total 100.00 

Mr.  Salisbury  arrives  at  the  following  conclusion  as  to  the  feeding 
value  of  this  fodder:  "The  plant,  during  tho  tasseling,  owing-  to  the 
very  large  percentage  of  sugar  and  extract,  with  the  respectable  quan- 
tity of  albuminous  matter  and  dextrine  which  the  stalk,  leaves,  and 
sheaths  contain,  must  afford  a  very  palatable  as  well  as  nutritious  fodder." 
CONCLUSIONS. 

The  following  conclusions  may  be  derived  from  tho  facts  presented : 

1.  Green  corn-fodder  is  neither  worthless  nor  tho  poorest  of  all  soiling 
material. 

2.  It  is  best  when  planted  in  drills  or  hills,  not  so  thickly  as  to  prevent 
normal  growth  and  development,  cultivated  to  destroy  weeds  and  grasses, 
and  cut  between  tasseling  and  earing,  when  the  elements  elaborated  for 
productiou  of  the  ear  are  stored  in  readiness  for  immediate  use. 

3.  It  is  probable,  both  from  the  rationale  of  tho  case  and  from  facts 
presented  above,  that  in  the  more  northernjatitudes  a  mistake  has  often 
been  made  in  sowing  thickly  southern  corn  which  cannot  mature,  the 
fodder  from  which  fed  in  August  must  be  very  nearly  worthless.  On 
the  contrary,  the  fodder  from  northern  corn,  especially  Bweet  corn, 
drilled  widely  and  cultivated,  and  fed  just  beforo  earing,  is  found  to  be 
very  valuable. 

4.  Its  value,  compared  with  lucern,  millet,  the  best  grasses,  and  other 
plants  eoutaitiing  a  larger  perceutage  of  nutriment,  taking  into  consid- 
eration the  quantity  produced  and  the  cost  of  its  production,  has  not 
been  determined  fully,  and  should  be  decided  by  a  series  of  thorough 
aud  exhaustive  experiments. 

It  is  evident,  from  all  that  is  conflicting  iu  the  opinion  of  different 

feeders,  that  the  differences  are  mainly  dne  to  the  degree  of  maturity  or 

sounduess  of  the  corn.     That  from  thick  aowiug,  immature,  colorless, 

and  watery,  is  unfit  to  place  before  the  cows  of  any  well-regulated 

ry.    It  is  probable  that  half  that  is  ted  is  either  improperly  cultivated 
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or  in  a-  slago  of  growth  not  productive  of  the  highest  results.  If  this 
should  be  the  case,  how  stupid  to  condemn  the  maize  for  the  ignorance 
of  the  cultivator.  If  it  is  found  to  contain  too  little  nutriment  for  its 
bulk,  or  too  small  amount  of  the  flesh-forming  element,  the  suggestion 
found  in  the  practice  of  some,  of  giving  a  small  amount  of  more  highly 
concentrated  nutriment  in  connection  with  com-fodder,  is  eminently 
wise.  This  is  a  deficiency  easily  remedied.  While  corn  is  our  national 
crop,  less  fastidious  in  the  circumstances  of  its  growth  than  almost  any 
other,  and  capable  of  yielding  so  largely  under  the  proverbial  neglect 
which  characterizes  our  culture,  let  not  this  fodder  be  discarded  until 
something  of  greater  practical  value  is  found,  the  superiority  of  which 
has  beeu  actually  demonstrated  under  local  circumstances  of  soil,  climate, 
and  cultivation. 


THE  PASTORAL  LANDS  OF  AMERICA. 

The  interior  of  every  continent  comprises  vast  areas  of  dry  aud  com- 
paratively arid  regions,  where  the  rain-  and  snow  fall  is  very  small,  and, 
as  a  consequence,  where  flocks  and  herds  Van  graze  both  summer  and 
winter.  The  great  steppes  of  Asia  furnish  us  the  most  notable  instance 
of  this  kind,  Since  the  times  when  "Abel  was  a  keeper  of  sheep,"  and 
Abraham,  Lot,  aud  Labau  had  flocks  and  herds,  the  great  elevated 
tablelands  and  plateaus  of  Asia  have  furnished  pasturage  for  countless 
numbers  of  cattle  and  sheep.  The  Report  of  the  Paris  Exposition  of 
18CC  estimates  the  production 'of  wool  iu  Asia  at  470,000,000  pounds 
annually,  which  is  produced  exclusively  .by  winter  grazing,  and  without 
the  stimulus  of  civilization,  which  its  manufacturing  and  consumption 
demand.  The  grazing  regions  of  Australia,  South  Africa,  and  South 
America  have  developed  a  wool  production  of  astonishing  magnitude 
within  the  past  twenty  years.  In  North  America  the  region  answering 
to  the  several  countries  named  is  that  vast  interior  comprising  both 
slopes  of  the  Eocky  Mountains,  and  embracing  more  than  one-half  of 
the  total  area  of  the  United  States.  This  immense  pasture  land  extends 
from  the  Mexican  boundary  on  the  south  to  the  British  Possessions  on 
the  north,  and  from  the  twenty-first  parallel  of  latitude  west  from  Wash- 
ington to  the  Pacific  Ocean,  and  embraces  an  area  of  1,000,000,000 
acres.  This  country  was  the  favorite  herding  ground  of  the  buffalo  in 
the  pro-historic  ages.  Their  hones  lie  bleaching  in  all  directions,  and 
their  paths,  deeply  worn,  cover  the  whole  plains  like  a  net-work,  while 
their ''wallows,"  deep  pits  in  the  ground,  are  still  to  be  seen.  Elk,  ante- 
lope, and  deer  still  feed  here,  and  the  mountain  sheep  are  yel;  to  be  seen 
on  the  mountain  sides  and  in  the  more,  secluded  valleys  of  tUo  Sierra 
lladre  range — proving  conclusively  that  this  region  has  afforded  winter 
pasturage  from  time  immemorial. 

This  country  is  bisected  into  nearly  cijital  portions  by  the  lofty  and 
snowy  range  of  the  Sierra  Mndro,  or  Mother  Mountains,  of  the  old 
Spanish  explorers:  This  mountain  range,  in  its  windings,  measures 
fully  fifteen  hundred  miles  in  length,  and  from  its  snow-covered  tops  a 
thousand  streams  t:>;.e  their  rise  and  plentifully  water  its  mountain 
slopes.  It  is  here  thai  lb"  Jtio  firanrte,  the  lie:!,  the  Arkaiipsn.  the 
Clatres,  the  Yellowstone,  and  the  Missouri  on  the  cast,  and  the  Colum 
bia,  the  Sacramento,  the  Humboldt,  the  (i  recti,  and  the  Colorado  on  the 
west,  with  their  many  tributaries,  take  their  sources  in  the  everlasting 
snows.  ' 
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The  soil  of  the  conntry  ia  produced  by  the  disintegration  of  the  lime- 
etone,  Bandstone,  and.  granite  ridges  of  this  mountain  range,  and  it  ia, 
therefore,  dry,  gravelly,  and  porous,  except  on  the  borders  of  the 
streams.  Along  the  streams  the  soil  is  a  dark  mold,  formed  from  the 
decern  position  of  the  vegetation  growing  on  the  mountains.  The  gnissrs 
of  the  wide  plains  and  valleys  and  the  lower  mountain  sides  are  the 
bunch,  buffalo,  grama,  mesquite,  and  in  some'valleys  the  blue-joint,  red- 
top,  and,  wild  rye-grass.  The  grasses  grow  and  flourish  up  to  the  tim- 
ber and  snow  line — to  an  altitude  of  10,000  feet.  In  addition  to  the 
grasses,  there  is  a  great  variety  of  sweet,  tender,  and  aromatic  herbage, 
upon  which  sheep  and  goats  delight  to  browse.  Of  the  nrfemesia  there 
are  twelve  to  fifteen  varieties,  of  which  the  wild  sage  furnishes  five  or 
six.  There  are  four  or  five  varieties  of  the  sheep-sorrel ;  and  of  the  wild 
pea-vine  there  is  an  extensive  family.  There  are  also  many  kinds  of  the 
wild  dock  and  the  balm. 

The  climate  of  this  region  is  much  like  that  of  Asia.  The  rain-fall  is 
light,  being  about  eight  inches  annually  in  the  country  west  of  the  Mis- 
souri River  and  east  of  the  Sierra  Nevada,  Mountains ;  while  the  suow 
fall,  at  the  altitude  of  7,500  feet,  is  only  two  feet  The  fall  of  snow  at 
any  oue  time  is  small,  and  never  lies  on  the  ground  to  aflord  sleighing 
or  to  cover  the  grasses.  The  rainy  season  is  in  May  and  June,  and 
after  these  months  the  only  rain  that  falls  is  from  electrical  showers. 
While  the  rain  is  falling  in  May  and  June,  vegetation  grows  luxuriantly; 
hat,  when  the  rains  cease,  the  grasses  gradually  dry  on. the  ground,  so 
that  by  the  time  the  frosts  come,  in  September,  they  have  become  per- 
fectly cured  uncut  hay. 

The  post  surgeon  at  Fort  Kearney,  in  response  to  circular  No.  4  of  the 
surgeon  general's  office,  Nebraska,  says  of  the  country  surrounding  that 
post:t  "The  average  temperature  for  the  year  18US  was  H'2°  F.  Snow 
docs 'not  remain  any  length  of  time."  The  report  from  North  Platte 
station,  Union  Pacific  Railroad,  states  that  "the  climate  is  healthful, 
and  the  extremes  of  temperature,  on  account  of  the  dry  and  rarefied 
atmosphere,  are  well  borne.  The  rain  ami  snow  fall  are  small."  From 
Fort  Sedgwick,  Dr.  Monroe,  United  States  Army,  reports :  "  The  mean 
temperature  for  1809  was  50°  F.,  raiij-fall  8.9  inches,  suow-1'all  10.SL'  inches. 
The  atmosphere  is  usually  dry.  The  prevailing  winds  are  from  the 
west."  From  Fort  1).  A.  Russell,  near  Cheyenne,  at  the  base  of  the 
Rocky  Mountains,  at  an  altitude  of  0,100  feet,  Dr.  C.  II.  Aldcu,  United 
States  Army,  reports :  "  The  mean  temperature  for  the  past  two  years, 
18G8  and  18G9,has  been  46.53°  F.:  average  annual  rain-fnll  for  the  past  two 
years,  G.25  inches."  From  Fort  Laramie,  Wyoming  Territory,  Dr.  Schcll, 
United  States  Army,  writes :  "The  menu  annua!  temperature  is  50.0°. 
The  elimate  is  healthy,  autumn  and  winter  mild,  summer  dry  and  sultry, 
spring  usually  rainy."  Dr.  W.  E.  Waters  reports  from  Fort  Bridger, 
in  the  extreme  western  portion  of  Wyoming:  "The  climate  is  temperate 
and  salubrious  the  greater  part  of  the  year;  the  weather  during  the 
fall  months  is  mild  and  delightful,  excepting  a  few  storms  of  short  ('^ra- 
tion. During  the  mouths  of  May  and  June  then:  is  a  greater  rain-rail 
than  in  all  the  other  months.  The  rain-tall  for  the  'last  ycrsr  amounted 
to  7.97  inches."  Dr.  F.  L.  Town,  of  Fort  Shaw,  Montana-  Territory,  in 
latitude  47°  30' north,  writes:  "The  climate  of  the  Ten; i Dry  is  exceed- 
ingly dry  all  the  year  round.  The  aggregate  fall  of  rain  and  suow  (melted) 
for  the  year  18(18  was  10.14  inches.  Snow  rarely  lies  on  the  ground  long 
after  a  storm.  The  mean  temperature  for  I860  was  47.35°  F."  Without 
multiplying  testimony,  the  foregoing  scientific  authorities  from  the  Army 
will  prove  conclusively  that  the  climato  is  uniformly  dry,  that  the  rain 
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and  snow  fall  are  small,  aa  in  the  interior  of  the  other  continents  where 
there  has  been  winter  grazing  through  the  whole  historic  period. 

nisxouv  of  GRAzrxa  os  the  plains. 

Prom  lS33-"Ai,  when  the  first  military  posts  were  established  west  of  the 
Missouri  River,  to  the  present  time,  thirty-six  years,  the  animate  used  in 
freighting  supplies  to  these  posts  have  been  wintered  on  those-  great 
plains  and  in  Ihe  mountain  valleys,  with  no  food  but  the  cured  and  un- 
cut grasses,  and  no  shelter  but  that  afforded  by  the  bluffs  and  bill-Bides. 
In  1849  the  great  California  emigration  commenced,  nud  continued  for 
years.  Thousands  of  oxen,  horses,  and  mutes,  used  in  this  emigration, 
were  wintered  in  the  valleys  of  the  Rocky  Mountain  regions  without 
hay  or  grain.  The  Mormons  had  previously  moved  to  Utah  in  large 
numbers,  and  bad  wintered  their  stock  through  several  seasons  on  tike 
cured  uncut  grass  alone,  and  with  no  artificial  shelter.  In  183? 
General  Johnston  moved  an  army  of  several  thousand  men,  with  the 
usual  number  of  citizen  employes  and  followers,  to  Utah,  and  all  the 
animals  used  in  carrying  supplies  for  this  army  were  wintered  in  the  val- 
leys by  grazing  alone. 

In  1850  the  Pike's  Teak  emigration  took  place,  and  hero  also  was 
winter  grazing  put  to  the  test,  and  found  successful.  From  that  time 
until  the  building  of  lite  Union  Pacific  Railroad,  the  freighting  to'  New 
Mexico,  Colorado,  Utah,  Montana,  and  Idaho  employed  thousands 
of  animals,  which  were  wintered  upon  the  uuent  grasses.  That  winter 
grazing  is  certain,  safe,  and  profitable,  iu  all  Ibis  vast  Rocky  Mountain 
region ;  that  here  are  perennial  pastures,  "  boundless, endless,  gateless," 
where  cheap  beef  and  mi:  t  ion  may  be  raised  to  teed  the  millions  of  labor- 
ers who  are  to  develop  I  lie  wealth  of  this  continent,  and  where  all  grades 
of  wool  may  be  produced  to  supply  the  great  manufacturing  industries  of 
the  nation,  is  proved  by  ihc  experience  of  freighters,  stock-men,  and 
flock-masters,  who  have  had  an  experience  of  a  quarter  of  a  century  in 
that  country.  Mr.  J.  W.  Ilia',  of  Cheyenne,  Wyoming  Territory,  oue  of 
the  most  extensive  stock-men  of  the  plains,  who  is  wintering  8,(100  head 
of  cattle  without  hay  or  shelter  the  present  season,  writes: 

I  have  been  enjpij;eil  in  tins  stock  hnsiness  in  Colorado  am!  Wyoming  for  the  past 

dellt  years,  and mmt  [][<■  simmier-eiired  ara^es  superior  in  Inly.     My  tattle  have-  not 

only  kept  iu  jiood  oid.-r  on  Ibis  tr:  .i.-s  iliriui^li  nil  trie  t-ii:l;1  winters,  lint  many  of  them, 
thin  in  Ilio  fall,  have  beeoinc  linn  bed  tiy  sjifLji^.  IJurini;  thin  time,  1  have  owned 
BQ,000  head  of  cattle.  Tho  jiercentairo  .if  loss  is  much  less  than  in  the  States,  where 
cattle  are  Btableil  ar.d  fed  mi:  enni  mill  hay.  My  experience  in  sheep  has  not  beeu  SO 
estensivo  as  in  rattle.  I  thins,  however,  that  i  lie  short  sweet  yr.iss  ami  dry  climate 
hero  aro  especially  adapted  ■■>  s!icep-rai>iii;i.  1  am  enniidcni,  i'nun  experience,  that 
this  trans- Missouri  c.).:ntry  can  defy  all  ci'!!);u ■t:t;o!)  in  the  production  of  wool,  mutton, 
beef,  and  horses. 

-  3Ir,  Alexander  Major:-,  of  the  freighting  firm  of  Russell,  Majors  & 
Waddell,  writes :  • 


I  have  been  "razing  cattle  on  Jiie  plains  and  in  the  valleys  and  mountains  for  twenty 
years,  and  during  I  liar  I  bae  ];:n-e  r.ev.-r  bad  |.  ■»  !  da  si  :<:.<:■  head  of  work  cattle,  and  for 
two  winters,  those,  of  I -.".7  ami  1 -.".-,  1  \v:ni. ■:■,■,!  t'.rirHl  head  of  heavy  h  oik  -o  sen  on  (he 
plains  each  winter,  .'lv  <\yv.  iesire  <•:■■.  ■;:■'.•.  IVoia  lil  Paso,  on  the  Itio  (ininde,  to  one 
hundred  in:!.-.-  roiia  <  :  I'i>:t  i:>  nr..-.  :■.  MoaMsia.  Our  ;totk  \i  worked  ilnri^  the 
mimiiier,  ami  ( i,u:e..  [■>  i  !n<  \\  i:;te!  i:i-i-«ii  :i^-L-r.ni  ml  [hiss.  There  it  grar.e.-i  wiiho-it  shel- 
ter. Lav  and  e.rai:i  bejr--  us:  !;?:■■  vn.  \W  spring  lii- e.:;  :',e  arc  ill  g.-od  working  order, 
and  niasiv  o!' them  t'.,t  oisoas::.  !'.■!■  I  ■  ■  -  ■  -..  1  Mi  sii.i:  ibe-.-  twenty  vc-n.  i  br  linn  with  which 
I  have  leeu  ei.:m,-eted  ha.,  v,  :::;en,l  nn:ry  eairle  o:i  bay  a:,.!  corn  in  Missouri  and 
Arkansas,  and  1  am  Mire  tl."  perceu'ago  i.f  ii.;.<  ..f  iho.e  wintered  in  this  cunatrv  is 
less  than  it  was  in  tho.-e  State-,  wi;b  lb  id  and  shell. r.  The  cnnuiry  west  of  the  Mis- 
souri Kiver  iirairvw  oa-lere.  :■  feuding  ii;-eip:„ie.d  Hiiniiirt  and  winter  griising, where 
sLecp,  horses,  and  cutliu  ea:;  lx  uiUed  villi  oi.iy  the  cost  of  hcrdiuj. 
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Mr.  Edward  Creighton,  of  Omaha,  Nebraska,  writes: 
For  eleven  v*intera  I  have  grazed  more  or  less  stock,  including  horses,  cattle,  and 
sheep,  in  Colorado,  Wyoming,  Utah,  and  Montana.  Large  work-cattle  winter  in  the 
valleys  and  on  the  plains  exceedingly  welL  Wu  have  no  shelter  bat  the  blufls  and 
hills,  and  no  feed  but  the  wild  grasses  of  tbo  country.  The  last  four  -winters  I  hare 
been  raising  stock,  and  havo  wiutered  about  8,000  head.  They  have  dono  remarkably 
well.  We  have  had  3,000  sheep  the  past  winter,  and  they  are  in  the  best  order.  I 
have  been*  interested  in  stock-raising  in  the  States  for  a  number  of  years,  where  wo 
had  tame  grass  hay  and  fenced  fields,  and  good  shelter  for  the  stock,  and  good  Ameri- 
can and  blooded  cuttle,  and  an  ex  periencedstock-  raiser  to  attend  them,  and  after  a  full 
trial  I  havo  found  that,  with  the  disadvantage  of  the  vastly  inferior  Texas  cattlo,  and 
no  hay,  no  grain,  no  shelter,  nothing  but  the  wild  grass,  there  is  three  times  the  profit 
in  gracing  ou  tho  plains. 

Mr.  J.  A.  Moore,  of  Cheyenne,  formerly  a  sheep  raiser  in  Ohio,  writes: 
T  have  been  familiar  with  grazing  on  the  plains  for  cloven  years ;  havo  had  experience 
with  horses,  cattle,  and  sheep,  and  have  found  no  difficulty  in  wintering  stock  without 
shelter,  except  what  is  afforded  by  the  canons  and  the  bluffs.  My  loss  in  winter  has 
been  less  than  during  my  experience  in  stock-raising  in  Ohio.  I  have  now  8,000  sheep 
which  have  wintered  well  on  the  native  grasses.  Since  bringing  them  to  this  cool  and 
elevated  country,  they  have  increased  in  the  quantity  as  well  as  in  the  quality  of 
wool.  I  know  of  no  disease  tfhich  prevails  among  sheep  in  this  country.  Oat  of  these 
8,000  sheep  I  have  lost  only  two  by  wolves.  This  region  is  peculiarly  the  home  of 
the  sheep.  I  can  raise  wool  here  for  less  than  one-half  its  cost  in  Ohio  or  other  East- 
em  States. 

General  L.  P.  Bradley,  United  States  Army,  who  has  been  on  duty  at 
various  posts  in  that  country,  says : 

The  value  of  this  country  for  grazing  may  he  estimated  from  the  fiict  that  good,  fine 
grasses  grow  evenly  all  over  the  country  ;  that  the  air  ia  so  tine  that  the  grasses  cure 
.  on  the  ground  without  losing  any  of  their  nutriment ;  and  that  the  climate  is  so  mild 
and  genial  that  stock  can  range  and  feed  all  the  winter,  and  .keep  in  excellent  condi- 
tion without  artificial  shelter  or  fodder.  The  fact  of  grasses  curing  on  the  ground  is  a 
well-known  peculiarity  of  all  the  high  country  on  the  eastern  slope  of  the  mountains, 
and  in  this  consists  the  great  value  of  this  immense  range  for  giaziug  purposes.  '  I  be- 
lieve that  all  the  flocks  and  herds  in  tho  world  could  Bud  ample  pasturage  on  these 
unoccupied  plains  and  the  mountain  slopes  beyond  ;  and  the  time  is  not  far  distant 
when  the  largest  flocks  and  herds  in  the  world  will  be  found  hero,  where  tho  gross 
grows  and  ripens  untouched  from  year  to  year. 

The  following  is  from  the  message  of  Governor  Campbell,  of  Wy- 
oming : 

In  the  chosen  homo  of  the  buffalo  and  other  graminivorous  animals  which  have  for 
unnumbered  years  roamed  over  our  plains,  and  subsisted  on  the  succulent  and  nutri- 
tious grasses,  it  would  seem  superfluous  to  say  anything  in  relation  to  our  advantages 
as  a.  stock-growing  country.  In  a  climate  so  mild  that  horses,  cattle,  sheep,  and  goats 
can  live  in  tho  open  air  through  all  the  winter  months,  and  fatten  ou  the  dry  and  ap- 
parently withered  grasses  of  the  soil,  there  would  appear  to  lie  Miimiy  ji  limit  ro  the 
number  that  could  In!  raised. 

This  testimony*  is  conclusive  upon  the  point  of  the  practicability  and 
reliability  of  the  winter  grazing  of  a  country  greater  in  extent  than  all 
the  States  east  of  the  Mississippi  River.     * 

The  year  1870  is  .the  first  in  which  the  people  of  this  region  have 
been  able  to  ship  beef  cattle  to  eastern  markets.  Tho  Union  Pa- 
cific Railroad  the  past  season  has  been  shipping  cattle  from  the  Rocky 
Mountains  to  the  Chicago  market,  a  distance  of"  over  a  thousand  miles, 
for  $6  to  88  per  head.  From  carefully  prepared  estimates,  the  following 
numbers  of  cattle  have  been  taken  into  the  Territories  the  past  season : 
To  Colorado,  .11i,0l)0:  lo  .Montana,  20,000;  to  Idaho,  9,000;  to  Nevada, 
12,000 ;  to  Utah,  10,000 ;  to  Wyoming,  11,000.  These  cattlo  are  mostly 
from  Northwestern  Texas,  and  are  stock  cattle  to  be  used  in  breeding  by 
crossing  with  Short -horn  and  Devon  stock.  Grass-fed  beef  raised  here, 
and  very  fat,  is  sold  for  83  per  hundred,  live  weight,  and  such  rates  are 
proving  to  be  very  profitable  to  the  raiser. 
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To  show  how  cattle  are  managed,  one  or  two  cattle  and  sheep  ranches 
md  ranges  may  be  described.  The  herds  of  Messrs.  Edward  Oreighton, 
Charles  Huttijn,  and  Thomas  AIsop  are  grazed  on  Big  Laramie,  a  tribu- 
tary of  the  North  Platte.  The  Laramie  Valley  lies  between  the  Black 
Hills  and  the  Medicine  Bow  range,  and  is  about  one  hundred  miles  long 
by  thirty  miles  wide.  About  midway  iu  this  valley  and  Bix  miles  from 
the  railroad  station  at  Laramie,  these  gentlemen  have  located  their  stock 
ranches,  whero  they  have  extensive  houses,  stables,  and  corrals.  Leav- 
ing the  station,  we  follow  up  the  windings  of  the  Laramie  on  a  smooth 
road,  which  is  like  rolling  the  wheels  over  a  floor.  The  stream  is  clear 
as  crystal,  and  pure  as  the  snows  from  which  its  waters  come.  We  first 
meet  a  herd  of  4,000  half  and  three-quarters  bloods,  that  is,  none  more 
than  half  Texan  and  many  only  a  quarter,  known  among  cattle-dealers 
as  Shortrborn  Texas  cattle.  There  are  1,000  calves  in  this  herd  that  are 
one-half  to  six-eighths  Shorthorn.  The  cattle  have  been  on  the  plains  one 
winter  and  two  summers.  All  the  dry  cows  are  exceedingly  fat,  and 
many  of  those  with  calves  at  their  sides  would  make  good  beef,  whilemany 
of  the  two-year-olds  and  yearlings  are  fit  for  tho  butcher,  so  far  as  condi- 
tion is  concerned.  The  herd  contains  4,000  cows,  3,G00  beeves,  1,(XJ0 
two-year-olds,  and  500  yearlings.  The  cattle  range  over  a  country  fif- 
teen by  twenty  miles  in  extent.  The  cows  and  calves  run  together  the 
year  round.  In  fact  they  are  never  separated,  but  run  in  lainilics  of 
four  generally — cow,  calf,  yearling,  and  two-year-old.  These  cattle  are 
to  be  found  on  river  bottoms  in  the  middle  of  the  day,  where  they  come 
about  11  o'clock  for  water.  They  return  about  4  o'clock  in  the  after- 
noon to  the  high  grounds  where  the  rich  bunch  and  grama  grasses  are 
abundant,  and  feed  till  night,  when  they  lie  -down  on  the  warm  sandy 
soil  till  the  next  morning,  and  then  feed  again  till  the  heat  of  the  day. 
The  habits  of  these  cattle  when  unrestrained  by  herders  is  interesting. 
They  travel  back  and  forth  to  the  water  and  grazing  ground  in  families 
and  little  herds,  in  single  file,  like  their  predecessors  on  the  soil,  the 
buffaloes,  and  like  them  forming  deep  paths  or  trails. 

Passing  over  the  river  from  this  herd,  we  come  to  the  beef  herd,  which 
consists  of  3,500  Texas  cattle,  in  the  best  condition  to  which  grass-fed 
uattle  can  be  brought.  These  cattle  have  been  here  one  or  two  seasons, 
;md  will  weigh,  on  an  average,  1,300  pounds  live  weight.  Still  higher 
up  (be  stream,  and  nearer  the  mountains,  there  is  a  stock  herd  of  year-  ' 
lings  and  two-year-olds.  Crossing  to  the  Sand  Creek,  a  small  branch 
of  tho  Laramie,  we  find  a  herd  of  American  cattle  which,  including  Hut- 
ton's  and  Alsop's,  numbers  400,  mostly  cows,  and  as  fine  stock  as  can 
l>c  found  anywhere.  In  this  herd  are  several  line  graded  Short-horn  bulls 
Hurt  two  thorough-breds  that  were  bought  in  Ohio  at  high  prices.  The 
parties  named  are  owners  of  300  blooded  bulls,  from  which  the  finest 
calves  are  being  raised  by  the  cross  between  them  and  the  graded  Texas 
cows.  These  calves  show  the  Shorthorn  clearly  in  every  instance,  giving 
another  proof  of  the  general  law  that  the  stronger  and  better  blooded 
of  two  races  will  give  form  and  impress  to  the  progeny.  This  fact 
is  strongly  illustrated  in  these  herds,  the  second  and  third  crosses  hav- 
ing no  traces  of  the  Texan  blood.  On  this  ranch  are  300  brood  mares 
and  some  young  stock,  yearlings  and  two-year-old  colts,  which  have 
ticen  raised  here,  aud  have  never  been  fed  or  sheltered.  These  oolts 
;iro  as  large  nnd  line  as  any  raised  elsewhere.  The  brood  mares  and 
colts  are  herded,  but  are  neither  stabled  nor  fed  in  winter.  Tho  flock 
of  sheep  numbers  more,  than  13,000  head,  including  3,000  lambs.  A 
portion  of  this  flock  is  from  Sew  Mexico,  but  the  great  majority  is 
from  Iowa,  and  consists  of  line  Merino  sheep,  averaging  five  pounds  ot 
20  A 
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wool  per  head.  Ample  shelter  has  been  provided  in  case  of  storms. 
These  flocks  consist  chielly  of  ewes.  The  owners  expect  to  raise 
6,000  lambs  and  to  shear  i>5,000  pounds  of  wool  nex»  year.  These 
parties  have  about  iifteeu  miles  of  fence,  inclosing  hay  grounds,  pastures 
for  raising  stock,  and  for  other  purposes.  They  have  more  than  $300,000 
invested.  Behind  Sheep  Mountain  and  directly  under  the  white  top  of 
Mount  Dodge,  at  the  head  of  the  Little  Laramie,  is  a  valley  twenty  miles 
long  and  ten  miles  broad,  divided  about  equally  by  the  north,  middle, 
and  south  forks  of  that  stream.  These  are  rapid-running  streams,  that 
never  freeze  in  winter.  They  have  groves  of  timber  on  their  banks  and 
bottom  lauds,  furnishing  shade  in  summer  and  shelter  in  winter.  This 
valley  is  a  pocket  in  the  mountains,  having  only  a  narrow  point  of  in- 
gress and  egress.  Here  are  2,000  head  of  cattle  owned  by  Messrs.  Lara- 
bard,  Gray,  Coates,  and  Latham.  Three  men  are  able  to  herd  them, 
from  the  nature  of  the  valley,  and  it  is  certainly-a  cattle  paradise.  Of 
this  herd,  there  are  1,200  cows,  700  two-year-olds,  300  yearlings,  and  700  , 
calves.  This  herd  is  Short-horn  Texan,  and  is  a  good  lot  of  stock  cattle. 
Near  Cheyenne,  Wyoming,  Mr.  J.  W.  I  lilt' has  large  herds.  His  cat- 
tle range  down  Crow  Creek  to  the  Platte,  a  distance  of  twenty  to  thirty 
miles.  On  this  grazing  ground  he  has  8,700  head  of  cattle,  classed  as 
follows:  Three  thousand  five  hundred  beeves,  2,000  cows,  2,000  two- 
year-olds  and  yearlings,  and  1,200  calves.  The  stock  cattle  are  half- 
breeds,  except  the  yearlings  and  calves  which  he  has  raised,  and  which 
show  the  Short-horn  cross.  The  beeves  are  heavy  fat  cattle,  averaging  in 
live  weight  1,200  to  1,400  pounds.  The  whole  range  down  Crow  Creek, 
from  Cheyenne  to  the  Platte,  affords  the  best  grasses,  and  the  Creek 
bluffs  shelter  the  stock  completely  from  storms,  Mr.  lliff  has  been  the 
owner  of  great  herds  of  cattle  in  the  last  twelve  years,  and  is  firm  in 
tfie  faith  that  this  is  the  place  to  raise  beef  for  the  eastern  markets. 
His  cattle  have  been  sold  in  the  Chicago  market  at  5  to  0  cents  per 
pound,  live  weight,  this  season.  The  whole  3,500  head  of  beeves  will 
be  shipped  east  this  fall.  In  such  a  country  of  boundless  pastures,  where 
the  only  cost  of  raising  beef  is  that  of  herding  the  cattle,  aud  where  the 
facilities  arc  so  great  for  reaching  markets  by  railroads,  there  is  no  rea- 
son why  ill  the  next  ten  years  this  region  should  not  furnish  beef  and 
mutton  atone-half  the  present  market  prices.  What  is  now  most  needed 
is  a  refrigerator  in  which  slaughtered  beef  can  be  carried  from  theKoeky 
Mountains  to  the  Atlantic  coast,  and  be  delivered  as  fresh  as  when  it 
is  stnried.  When  this  can  be  done,  the  supply  of  good  beef  and  mutton 
will  be  limited  only  by  the  demand.  With  tho  present  stock  limited  as 
compared  with  the  great  herds  that  are  destined  to  graze  on  the  great 
plains  aud  in  the  thousand  valleys  of  the  great  mountain  ranges,  there 
are  beef  cattle  enough  now  west,  of  the  Missouri  to  materially  lower  tho 
market  prices  in  eastern  cities,  if  beef  could  be,  transported  nfc  low 
rates  and  on  time  contracts.  At  several  points  on  the  line  of  the  Union 
and  Kansas  Pacific  Railroads  there  are  parties  who  would  contract  to 
place  on  the  cars  the  very  fattest  of  beef  at  Si!  to  $7  per  hundred  pounds 
in  the  quarters,  "all  round."  This  beef  could  be  delivered  in  the  Bos- 
ton. Sew  York,  Philadelphia,  aud  Washington  markets  at  87  50  to 
$8  '50  per  hundred  pounds,  and  bo  retailed  to  all  classes  at  12  to  15  cents 
per  pound. 

WOOL-GROWING. 

This  section  is  also  adapted  to  the  growth  of  all  kinds  of  wool.  We 
are  importing  large  quantities  of  wool  aud  woolen b:  and  while  our  nop u- 
1    ion  is  increasing,  the  number  of  sheep  in  the  United  States  has  of  late 
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been  decreasing.  In  the  State  of  Ohio,  in  the  two  years  from  1867  to  1869, 
(be  number  tit"  sheep  decreased  l',570,000.  In  all  the  States  where  sheep 
were  ki'jn  only  tor  wool-growing  the  decrease  has  been  quite  as  rapid. 
The  causes  are.  the  high  price  of  laud,  the  great  COst  of  raising  hay  and 
(Train,  and  the  length  of  time  during  wbii'h  sheep  require  feeding 
through  the  whiter.  Wool  costs  so  much  when  grown  under  snch 
cireuin stances  that  there  is  no  protit  in  raising  it  at  ordinary  market 
rates.  The  wool-growers  of  Australia,  Smith  Africa,  and  South  America 
can  grow  wool  and  transport  it  thousands  of  miles,  pay  a  high  duty,  and 
then  undersell  oar  wool-growers  in  market.  They  have  no  high-priced 
laud  to  pay  interest  upon,  and  no  high-priced  hay  or  grain  to  feed  through, 
long  winters,  as  they  graze  in  all  seasons.  Wo  mnst  of  necessity,  there- 
fore, if  we  grow  wool  at  all,  develop  the  resources  of  this  great' interior 
pasture  laud.  In  this  region  wool  can  he  grown  as  cheaply  as  it  cau  be 
produced  in  Australia  and  South  America.  The  climate  is  dry,  with  an 
entire  absence  of  long,  cold  rain-storms,  from  which  sheep'  sutler  so 
much.  The  atmosphere  is  cool  and  bracing,  and  the  soil  is  dry,  gravelly, 
and  porous,  with  an  abundance  of  short,  sweet  grasses  ami  tender  herb 
age  throughout  the  year.  Professor  Daniel  0.  Eaton,  of  Yolo  College, 
States  that  the  flora  is  identical  with  that  of  Angora  and  Cashmere  which 
alone  lias  produced  the  dazzling  whiteness  of  the  Ucece  of  the  Asiatic 
goat.  The  climate,  soil,  and  vegetation  of  Australia  are  like  these 
mountain  i-egious,  except  that  the  climate  of  the  latter  is  cooler,  with 
less  rain. 

There  seems  to  be  no  reason  why  not  only  the  common  clothing- wools, 
but  also  the  long  Merino  combiug-wools  of  Australia  and  the  delaine 
wools  of  Sew  Zealand  should  not  be  grown  in  the  pastoral  regions  under 
Consideration.    Hon.  J.  B.  Chaffee,  of  Colorado,  writes: 

I  regret  tliut  I  nni  not  BiiiHciently  posted  in  regard  to  tho  sheo  n-™ni  wing  husbandry 
Of  Colorado  to  enable  mu  to  give  ymi  tacts  and  Inures  i;io;-c  ilelniiletv.  The  number 
of  psiisoUH  cue:'-.'.!  iii  stodi-ruhiisig  n  iniTtiisiiifj  so  runidly  thai  the  fact  of  its  being  a 
Tery  remunerative  business  would  seem   to    require  no  other  ilermms'vii;  ma.      In  Ono 

conn t j  (CuiM'jikO  Out  of  Hie.  twenty-one  counties  of  l.'i.lova.lo,  n.vi  :;nii.iliHi  si p  wen 

([ruing  nt  mil'  lime.  !:ist  miininui,  and  i  ilo  nol  think  l.r.nti.nlm  would  he  an  iiven-Mi- 
uiato  lor  tint  wliol.i  Territory,  The  climate  mid  soil  living  dry.  ami  t li<>  hitter  also 
ravel)  v  mid  porous,  ami  the  uni.wa  being  vn-v  mitiii  mas.  with  ;i  ■;[■.  ■■<  variety  of 
-  -'  in  the  various  aroma!  it  plants  of  the  country,  sheep  are  sranrly  liable  to  ',l:s. 
It   is  undoubtedly   one  of  rim  most    mitnral   m:<l   b--*l  jii1l|-1  >-d   sheep-crowing 

IrieB   in  tint  world,  Jiud    1    think    this  is    the   miiver*jil    testinmny   ot'   those    best 

neipiaiiite.l  with  Btnek-niisin;;  who  have  visited  Colorado  ill  the  hist'  few  ye:. vs.  In 
the  Mint  hern  portion  of  Colorado  the  only  cipii™  is  herding,  the  sheep  siilisiitiug 
Upon  tlio  natural  grasses  of  the  country  in  the  winter  as  well  a-  in  I  he  summer,  no 
preparation  of  hay  or  lood  being  necessary.  The  net  prolit  is  reckoned.  af.er  deducting 
every  expense,  at  not  less  than  -10,  and  by  some  at  7."i  |«'.r  eent.  pet  annum  upaiu  tho 
invest  men  t,  taking  the  piiee  of  wool  as  nt  present  mtiil — uliont  Vi  cents  per  pound. 
Woolen  manufactories  an-  springing  ii|i,  which  wi:l  increase  tin-  priee  el'  woel  in  cre- 
ating n  better  market;  anil  at  i.n  <li.s:.iai.  day  this  region  may  Sn  come  u:ie  of  the  moat 
extensive  woolen  n  i  aim  fact  unng  count  i  ics  on  [  In.  cent  ni.nt.  'I  lie  eastern  slo|  ,■  of  tho 
liocl.y  Mountain*,  iuelii'liiiii  Wyoming,  ('olunolo.  and  New  Mexico,  h  doubtless  llio 
Ust  Bbcr|i- growing  country  on  this  continent,  and  prnh 


lion.  John  M.  Thayer,  of  Nebraska,  writes: 

best  wools  of  'Australia.  F.:Nn:iv.  Sile„i:i.  or  'Moracm.  '.■■':: 
COli  bo  grown  in  the  rheape.'t  past  uvea  of  the  world.  ji:..i 
profit.  We  ought  to  grow  wool  there  not  only  I.e.-  our 
tlio  world.    Vlicu  wo  grow  the  uvceMpry  libera  ul'  wool,  . 
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then  be  able  to  produce  cheap  and  line  woolen  fabrics  at  priced  that  will  enable  us  to 
compote  with  those  of  any  other  country. 

Oi'  the  wool -growing  of  Utah,  Hon.  W,  H.  Hooper  writes : 
The  climate,  grasses,  nnd  topography  of  Utah  render  it  one  of  the  best  .sheep-pro- 
rliiuim;  Iccalnies  in  r ho  h  Lo!li  range  uf  the  Status  and  Territories |  and  in  this  respect 
what  1  say  for  Iltali  "ill  almost  equally  apply  lo  tho  entire  liocky  Hoiiutain  country. 
Sheep  when  "oil  iviulcrcil  and  cured  for  prove  to  bo  bcalthy  aud  prolific,  affording  the 
finest  million  1  have  ever  e.af.cn,  aud  their  fleeces  aro  superior  iu  quantity  and  quality. 
The  [njoplu  of  our  Territory  have  from  necessity  given  to  the  subject  of  sheep  Jnia- 
buniliy  a  i'iiil  uiul  careful  test.  Their  destitute  condition  on  arriving  at  Salt  Lake 
loidp!  Il'd  1 3  n-311  In  give  early  and  thorough  attention  to  home  productions,  as  their 
tine  llm:!ia  of  sheep  and  their  numerous  woolen  aud  cotton  factories,  which  followed 
tin.-  settlement  of  that  region,  will  attest.  I  think  there  aro  now  running  live  woolen 
fiirf  oritH  ivhkli  ate  far  behind  iu  working  up  the  wool  product.  Other  factories  are 
now  being  built.  One  of  them,  designed  to  run  3,000  spiudleH,  is  intended  for  the  manu- 
facture of  a  riner  class  of  goods  than  any  yet  produced  in  the  Territory.  I  am  satisfied 
that  we  shall  soon  bo  aide  not  only  to  clothe  our  present  population  with  these  home 

Croducts,  making  tho  investments  at  tho  same  time  self-sustaining  nnd  profitable,  but 
o  able  to  provide  for  the  large  influx  that  is  yearly  adding  to  our  numbers.  We  are 
pleased  to  know  1h.it  with  these  additions  are  many  skilled  workmen  in  woolens,  as 
well  as  iu  other  branches  of  mechanism.  One  very  advantageous  feature  of  the  Rocky 
11 1  hi  ill  a  in  range  in  sheep-growing  is  the  adaptability  of  our  many  valleys  to  the  rais- 
ing of  roots,  which  nfiord  good  food  and  enahlo  Bhecp-ownors  in  the  higher  and  more 
iii.n-i.lir'iH  portions  to  ti'i'd  will,  and  thus  render  more  certain  a  large  number  of  lambs 
and  also  largo  fleeces. 

Hod,  Eoscoe  Conkling,  of  Sew  York,  writes : 

On  all  occasions  of  travursiug  the  plains — and  I  have  crossed  them  several  times — 
my  attention  has  been  attracted  to  the  adaptation  of  the  country  to  flocks.  Indeed, 
ihu  most  broken,  abrupt,  and  waste  places  seemod  to  mo  available  for  sheep-grazing. 

lion.  William  Lawrence,  of  Obio,  says: 

1  have  been  and  am  yet  somewhat  interested  in  raising  sheep  and  producing  wool  iu 
Ohio,  aud  have  given  some  attention  to  the  subject.  On  the  eighth  of  April  last  I 
expressed  my  opinion  of  tho  future  of  sheep  husbandry  in  this  country,  in  a  speech 
mado  in  Congress,  and  which  opiuion  I  yet  believe  to  be  correct  I  then  predicted 
that  the  interior  of  this  continent  would,  iu  a  few  years,  produce  nearly  all  tbo  wool 
that  would  be  required  in  tho  United  States  for  our  homo  supply ;  and,  in  fact,  I  do 
not  entcrtsiu  any  doubt  that  in  twenty  years  enough  wool  can  be  raised  to  supply  not 
only  the  home  demand,  but  enough  for  all  the  export  trade  that  this  country  can 
command.-  In  Angnst,  lfMiS,  I  passed  over  the  railroad  from  Omaha  to  San  Francisco. 
I  stopped  at  Laramie,  iu  Wyoming  Territory.  There  I  saw  a  herd  of  4,000  cattle  and 
Home  3,000  sheep,  glazing  in  Laramie  Valley,  in  healthy  condition  aud  good  order. 
The  Laramie  Valley  is  about  one  hundred  miles  long  and  thirty  wide,  as  I  there  learned, 
covered  mainly  with  short  lint  very  nutritious  grasses,  well  adapted  to  raising  cattle 
and  sheep.  The  climate,  as  I  learned,  was  generally  cool,  with  a  healthy,  bracing  atmo- 
sphere, with  nothing  to  produce  disease  either  in  men  or  in  stock.  I  mention  this 
valley  because  I  examined  it  more  carefully  than  any  other;  but  from  what  I  saw 
and  learned,  I  am  satisfied  that  a  largo  part  of  the  great  central  interior  of  this  con- 
tinent is  of  Ibe  same  description  of  land.  I  cannot  doubt  that  this  is  in  a  few  years 
(n  become  the  principal  sheep-producing  region  of  this  country.  Shoep  can  lie  raised 
without  expense,  save  for  herding,  and  in  some  places  the  cost  of  cutting  enough  grass 
Eilmi;:  the  streams  for  hay  to  feed  a  short  time  in  winter;  while  in  much  of  this  vast 
region,  as  I  learn,  shoep  can  ho  kept  the  year  round  in  good  order  without  bay  or 
grain,  simply  by  grazing.  I  cannot  doubt  that  in  a  few  years  wool  will  be  produced 
so  ehoaply  nnd  in  such  quantities  that  it  will  not  bo  imported  from  abroad. 

When  our  home  supply  of  wool  shall  be  thus  increased  and  rendered  as  cheap  as  wool 
csii  be  imported,  or  cheaper,  I  cannot  see  why  this  may  not  become  tho  greatest  man- 
ufacturing country  in  the  world.  With  tho  cheapest  wool  iu  the  world,  and  avast 
supply  of  agricultural  products,  woolen  manufactures  mnst  spring  up  in  groat  abund- 
ance, and  tho  United  States  will  become  exporters.  Instead  of  importers,  of  wooleu 

Hon.  J.  Francis  Chaves,  of  New  Mexico,  writes: 

Without  having  the  data  before  me,  and  judging  only  from  what  I  know  of  tho  Ter- 
ritory uf  Now  Mexico  aud  the  large  sheep-owners  in  it,  1  am  satisfied  that  I  do  not 
overestimate  tbo  numbers  in  stating  tbem  at  1,300,000  head  of  ewes.  Tho  climate  is 
temperate  aud  salubrious,  no  discaso  being  known.  Sheep  aro  herded  and  grazed 
'urn  ono  portion  of  the  Territory  to  another  during  the  same  year,  thna  adopting 
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(Flint  uiiiy  bo  termed  the  migratory  plan,  The  climate  is  dry  and  tile  rail  is  gravelly, 
producing  tbo  most  nutritious  grasses  aud  shrubs:  of  tho  former  tlie  grama  and 
tic  bnncb  grass,  of  which  there  arc  two  or  three  varieties;  and  of  the  latter,  tbo 
various  kinds  of  aaee,  which  make  the  best  and  racist  nutritions  browsing ;  besides  u 
larjje  amount  of  underbrush  and  reed  grass  in  the  mountains.  Were  it  not  for  the  itise- 
canty  of  lifo  and  property,  caused  by  tbo  wild  maraud  in;;  bands  nf  Indians,  especially ' 
the  Navajoes,  bnt a  few  yeani  would  elapse  before  the  hills  and  plains  of  New  Mexico 
would  be  literally  covered  with  fleecy  nocks.  It  is  but  a  few  years  back,  aud  wilhiu 
lay  own  recollection,  when  nearly  1,000,000  sheep  were  annually  driven  to  market 
in  Southern  Mexico  from  our  Territory.  At  that  time  sheep  were  worth  but  'Ar>  nuli  ;i 
head,  and  all  those  engaged  in  the  business  made  money.  That  prosperiiy  in  tin-  lii^iory 
of  Now  Mexico  was  superinduced  by  twelve  years  of  uninterrupted  peace  with  tho 
Kavajoes.  A  sheep-raiser  in  Now  Mexico  cau  safely  calculate  on  an  annual  increase 
of  K0  percentum,  and,  not  withstand  iug  the  coarse  quality  of  the  wool  of  tho  present 
stock,  can  herd  his  siieep  and  make  a  profit  from  the  product  of  bis  wool  aud  have  all 
the  increase  of  his  stock  in  addition  to  tbis.  I  bare  no  hesitation  in  saying  that  if 
peaceful  relations  are  established  with  the  Indian  tribes,  Now  Mexico  can  fairly  com- 
pete with  Australia,  South  Africa,  and  South  America  in  tliu  production  of  cheap  wools. 
This  statement  may  appear  to  you  somewhat  exaggerated,  but  I  assure  yon  that  it  in 
within  reasonable  bounds.  I  was  born  and  reared  in  New  Mexico.  My  frirmlN  inxi 
relatives  have  always  owned  sheep,  and  I  myself  have  been  au  owucr  of  this  kind  of 
property,  and  therefore,  to  a  great  extent,  speak  from  personal  experience. 

This  mass  of  testimony  ought  to  be  conclusive  and  satisfactory  as  to 
winter  grazing  and  the  great  futuro"of  the  Rocky  Mountain  region  as  a 
grazing  country.  Tho  great  valley  of  the  North  Platte  is  worthy  of 
particular  description.  Tho  distance  from  tho  mouth  of  the  North 
Platte,  where  it  joins  tho  South  Platte  on  the  Union  Pacific  Railroad, 
to  its  source  in  the  great  Sierra  Madre  which,  with  its  lofty  sides,  forms 
the  North  Park  in  which  this  stream  takes  its  rise,  is  more  than  eight 
hundred  miles.  Its  extreme  southern  tributaries  head  in  the  gorges  of 
the  mountains  one  hundred  miles  south  of  the  railroad,  and  receive  their 
waters  from  tho  melting  snows  of  these  snow-capped  ranges.  Its  ex- 
treme western  tributaries  rise  in  the  Wind  River  range,  sharing  the 
crystal  snow-waters  from  the  continental  divide  with  the  Colombia  and 
Colorado  of  the  Pacific.  Its  northern  tributaries  start  oceanward  from 
the  Big  Horn  Mountains,  three  hundred  miles  north  of  the  starting 

Erint  of  its  southern  sources.  It  drains  a  country  larger  than  New 
n  gland  and  New  York  together.  The  main  valley  of -the  North  Platte, 
two  hundred  miles  from  its  mouth,  to  the  point  where  it  debouches 
through  the  Biack  Hills  into  the  great  plains,  is,  on  an  average,  ten 
miles  wide.  Nearly  all  this  area,  two  thousand  square  miles,  is  covered 
with  a  dense  growth  of  grass,  yielding  thousands  of  tons  of  hay.  The 
bluffs  bordering  these  intervals  are  rounded  and  grass-grown,  gradually 
smooth iu g  out  into  great  grassy  plains,  extending  north  and  south  as 
far  as  the  eye  can  see.  The  tributaries  on  the  north  side  of  the  Platte 
are  tho  Blue  Water,  Cold  Water,  Hill  Creek,  Eaw  Hide,  Muddy,  Wil- 
low, Shawnee,  Slate,  and  Sweet  Wrater.  On  the  south,  they  are  the 
Ash,  Pumpkin,  Lamm's,  Dry,  Horse,  Cherry,  Chiigwater,  Sybelle,  Big 
Laramie,  Carter,  Cottomrood,  Horseshoe,  Elk  Horn,  La  Prele,  Boisce, 
Deer  Creek,  Medicine  Bow,  llock  Creek,  Douglass,  North,  South,  and 
Middle  Forks  of  tho  main  Platte.  These  streams,  with  their  smaller 
feeders,  intersect  in  all  directions  a  great  pastoral  laud,  interspersing 
it  with  rich  fertile  valleys,  draining  at  least  40,00(1,(10(1  acres,  and  af- 
fording water  for  countless  herds.  Most  of  the  hanks  of  these  streams 
are  bordered  with  timber.  Cattle  have  been  wintered  on  these  streams 
north  of  Cheyenne,  along  the  base  of  the  Black  Hilts  and  around  Fort 
Laramie,  for  twenty  years. 
Of  this  country  Mr.  Alexander  Majors,  in  a  recent  letter,  says : 

Tho  favorite  wintering  ground  of  my  herds  for  the  past  twenty  yean  lias  hteti  from 
theCacln?  a  la  Foudio  on  the  south,  to  Fort  Fcttermau  on  the  north,  embracing  all  the 
country  along  the  eastern  base  of  the  Black  Hills. 
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It  is  to  this  country  that  Mr.  Setu  E.  Ward  refers,  when  he  says : 

I  am  satisfied  that  no  country  in  the  earno  latitnde,  or  even  far  south  of  it,  is  com- 
namlile  to  it  n«  a  grazing  ami  stook- raising  region.  Cattle  nod  stock  generally  ars 
healthy  and  require  no  feeding  the  year  round,  llio  rich  hunch  and  grama  grasses  of 
the  plains  and  mountains  keeping  them,  ordinarily,  fit  enough  for  heef  during  the 
entire  winter. 

AH  this  region  east  of  the  Black  Hills  is  at  an  elevation  of  less  than 
5,000  feet.  Ttie  mean  temperature,  as  recorded  at  Fort  Laramie  for  a 
period  of  twenty  years,  is  00°  F;  Colonel  0.  H.  Alden,  post  surgeon  at 
Fort  D.  A.  Russell,  speaking  of  this  region,  says : 

The  largest  roow-foll,  bo  far.  in  ono  month,  has  been  3.097  inches.  The  snow  in  this 
vicinity  rapidly  disappears  after  falling,  and  there  is  rarely  a  sufficient  quantity  to 
afford  sleighing. 

All  this  conntry  of  the  North  Platte,  east  of  the-Black  Hills,  is  within 
a  short  distance  of  the  railroad  at  Cheyenne,  Fine  Bluffs,  or  Sidney.  Ac 
abundance  of  timber  can.  be  bad  in  the  Black  Hills  for  fencing  and 
building  purposes  for  all  ranch  and  stock  men  in  any  of  those  valleys. 

There  is  in  the  North  Platte  Basin,  east  of  the  Black  Hills,  an 
area  of  at  least  8,000,000  acres  of  pasturage,  with  the  finest  living 
streams,  and  good  shelter  in  the  ijluffs  and  canons.  These  8,000,000 
acres  of  pasture  would  f«?.4  at  least  8,000,000  sheep,  yielding  30,000,000 
pounds  of  wool,  worth  §7,500,000.  Now  that  amount  of  money,  instead 
of  going  to  build  up  ranches,  stock-farms,  storehouses,  woolen-mills,  and 
all  the  componeuts  of  great  and  thrifty  settlements,  is  sent  by  our  wool- 
dealers  to  South  America,  South  Africa,  and  to  Australia  to  enrich 
otiier  people,  while  our  wool-growing  resources  remain  undeveloped. 
"With  any  number  of  these  immense  vaUeys  contiguous  to  railroads, 
timber,  and  coal,  open  to  settlement,  and  with  a  demand  for  all  the  beef, 
mutton,  and  wool  that  can  be  produced,  it  is  impossible  to  foresee  the 
grazing  wealth  that  is  to  be  developed  iu  the  Uocky  Mountain  country 
within  the  next  ten  years. 


THE  DAIRY. 

PBOGEESS  OP  CHEESE  MANUFACTURE. 

During  the  year  1870  a  largo  addition  has  been  made  to  the  number 
of  cheese  factories  in  the  United  States.  In  New  York  alone  there  are 
reported  to  be  two  hundred  more  factories  than  in  1869,  and  the  increase 
in  the  West  has  been  remarkable.  The  tendency,  however,  being  toward 
smaller  factories  and  the  carrying  of  milk  shorter  distances  than  in  past 
years,  a  large  proportion  of  the  establishments  recently  erected  in  the 
older  dairy  districts,  especially  in  New  York,  have  withdrawn  territory 
from  other  factories,  while  still  another  portion  have  absorbed  private  . 
dairies.  In  addition  to  these  influences,  which  modified  the  busi- 
ness of  the  season,  protracted  drought  lowered  the  average  produc- 
tion of  individual  factories.  Notwithstanding  these  eirumstauces,  the 
cheese  product  of  the  United  States  for  1870  is  decidedly  larger  thau 
that  of  1SG9,  some  authorities  estimating  the  excess  as  high  as  17  per 
cent.  This  increased  production,  combined  with  unwise  mauagemeut 
by  producers  in  pushing  forward  large  quantities  of  cheese  during  the 
warm  weather,  thus  overstocking  the  market  at  the  most  unfavorable 
season,  caused  a  marked  decline  from  the  prices  of  1869.  The  depressing 
'ecL  of  overstocking  the  market  was  aggravated  by  the  inferior  keep- 
ig  qualities  of  the  cheese  made  during  the  extreme  heat  of  Jaly  and 
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August ;  and  tbo  losses  experienced  cm  tbc  product  of  this  trying  term 
caused  experts  to  renew  more  emphatically  the  declaration  that  a  proper 
curing  on  the  shelf  U  the  great  desideratum  of  American  cheese  manu- 
facture at  the  present  time. 

A  point  worthy  of  notice,  in  reviewing  the  dairy  business  of  1870,  is 
tbc  diversion  which  has  been  made  in  some  sections  of  the  country  from 
butter  to  cheese  manufacture — a  result  due  mainly  to  the  rapidly  increas- 
ing prosperity  of  the  latter  interest.  It  is  probable  that  if  tbo  tempo- 
rary depression  which  visited  the  cheese  interest  in  1870  bad  been  fore- 
seen, the  diversion  would  not  have  oecurred.  The  unfavorable  results 
of  this  diversion  euforco  a  fresh  warning  against  sudden  changes  from 
one  branch  of  dairy  manufacture-  to  another.  Butter  factories  which 
possess  fair  market  facilities,  and  have  made  satisfactory  progress  in 
establishing  a  good  reputation  for  their  butter,  should  not  be  changed 
to  cheese  factories  without  careful  consideration,  at  a  time  wlicu  the 
prices  of  cheese  are  presumptively  as  high  as  they  will  go,  and  wheu  so 
many  new  Bources  of  cheese  production  arc  being  developed. 

.  CIJEAarEETES — BTJTTEB  AND  CHEESE  FROM  THE  SASlE  MILK. 
Mr.  L.  B.  Arnold  gives  the  following  description  of  tbo  working  of 
"creameries,"  or  factories  which  make  butter  and  che*>se  from  the  same 
milk — a  branch  of  dairying  industry  which  was  entirely  unknown  in 
this  country  a  few  years  ago : 

There  are  different  modes  of  managing  milk  in  creameries.  In  Rome  tho  milk  is  set 
in  the  cheese  vats  at  night,  and  stirred  and  cooled  ns  if  (he  whole  rout  cats  of  the  vuts 
were  to  be  made  into  cheese  in  the  usual  way.  It  is  then  left  standing,  at  60°,  an  near 
M  may  be,  throngli  the  night  for  the  cream  to  rise.  In  the  morning  thu  cream  is  taken 
off  anil  mode  into  butter,  and  the  skim-milk  is  mixed  with  new  milk  that  is  brought 
to  the  factory  lit  the  morning,  and  made  into  cheese.  In  this  claw  of  creameries  there 
are  two  modes  of  working  tbo  cream  into  butter.  One  is  to  churn  the  cream  as  soon  as 
it  la  taken  from  the  vuts,  while  it  is  sweet,  and  then  put  the  buttermilk  back  into  the 
Tata  with  the  milk,  and  work  it  into  the  cheese.  In  thin  way  the  valuable  properties  of 
the  milk  arc  worked  up  very  closely,  leaving  nothing  but  n  very  poor  whey.  The  other 
mode  is  to  set  the  cream  aside  till  it  becomes  sour,  before  rimming,  in  this  rase  the 
buttermilk  cannot  be  worked  into  the  ohecse.  and  of  course  is  i-lh(  out  with  Hie  whey. 
Id  the  former  rase  the  cheese  always  receives  a  pern  Mar  flavor  from  the  buttermilk, 
which  some  people  fancy,  lint  which  most  people  dislike,  and  hence  it  does  not  tind 
filTOr  in  tho  general  market.  In  the  latter  ease,  if  I  In;  curd  is  cured  rapidly  and  with- 
ont  any  cessation  in  the  curing  process,  by  cxnusing  it  to  a  temperature  too  low,  tbo 
cheese  can  scarcely  lie  distinguished  from  whofe-iuilk  cheese;  and  win-™  unprejudiced 
selections  are  made,  it  is  often  preferred  for  Lis  bet ter keeping  natalities  and  the  purity 
of  its  flavor. 

The  butter  in  tho  two  cases  differs,  .is  much  as  tha  cheese.  When  milk  is  set  for  the 
cream  to  rise,  the  odor  peculiar  to  new  milk  escapes  slowly,  anil  as  the  cream  soon 
coats  over  the  surface,  of  the  milk,  tho  odor,  in  attempting  to  ripe,  Ikcouics  entangled 
in  tho  cream,  anil  is  hence  curried  with  it  into  the  churn.  In  thu  process  of  chnrning 
much  of  tho  so-culled  animal  odor  escapes,  hut  enough  is  always  left  in  to  modify  the 
fine  flavor  of  thu  hutter,  and  to  servo  as  a  ferment  to  work  its  early  destruction. 

In  the  other  case,  wbero  the  cream  is  kept  till  it  is  sour,  the  acidity  developed 

neutral  ilea  tho  objectionable  odor  and  destroys  it,  and  leaves  tho  butter  with  a  better 

t  flavor  and  in  a  better  condition  for  long  keeping.     As  thu  best  of  the  cream  rises  first, 

the  but  tar  miulo  from  this  partial  skimming  is  of  the  (incut  quality,  and  usually  sells 

at  an  advance  above  dairy  butter,  when  equal  skill  is  used  in  its  production. 

Tho  amount  uf  butter  taken  fhnn  milk  in  I  his  way  is.  perhaps,  about,  one  pound  from 
100  pounds  of  milk,  iu  the  middle  of  the  se.ii.ton,  inei  easing  ton  larger  percentage  as  tho 
milk  grows  richer  in  tbc  fall,  liy  this  practice,  1  he  pounds  of  butter  and  clu-i-se  counted 
together  generally  exceed  the  number  of  pounds  ol  cheese  that  could  bo  made  from  an 
equal  quantity  of  unskimmed  milk.  Tins  difference  may  be  accounted  lor  from  the 
waste  that  always  occurs  it;  ma!:-;-;;  v.- [-de  milk  cheese,  by  particles  of  ircnui  escaping 
■with  the  whey,  and  from  the  fact  that  more  water  is  retained  iu  a  card  from  skim-mUk 
than  in  a  curd  from  whole  milk,  when  all  other  din-vie:  stances  are  the  same. 

Thepnrposo  in  this  class  of  creameries  js  to  make  only  so  mud]  butter  as  will  allow 
"•-linking  a  lino  finality  of  cheese.     In  another  class  of  creameries  the  purpose  is  quite 
■'  is  to  make  nil  or  nearly  ail  the  butter  that  can  bo  made  from  tho  milfe. 
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anil  tlieu  to  make  a  profit  by  converting  the  skim-milk  into  i'Iicim:  itiMuaii  <>J"  li^diu;:  ii 
to  swine.  To  accomplish  thiB  it  is  necessary  to  keep  too  milk  sweet  while  it  is  stand- 
ing for  the  cream  to  rise.  Cold  water  is  the  agent  employed.  At  a  temperature  of 
about  60°  the  lactic  ferment  hardly  makes  any  perceptible  advancement.  Hence,  if 
milk  is  kept  at  G0°  or  o  little  below,  the  cream  rises  readily  and  tho  milk  is  preserved 
for  a  long  time  in  a  good  condition  for  cheese- making.  To  effect  this  a  reservoir  is  made 
in  the  creamery  with  mason  work  laid  up  with  water- lime  or  cement,  and  kept  constantly 
full  and  of  even  temperature  by  a  steady  stream  of  water  from  a  cool  spring.  Tho  milk. 
as  it  tomes  to  the  creamery,  is  strained  intoasmall  vat  and  thence  drawn  into  tin  pails,  la 
or  ao  inches  deep  and  eight  inches  in  diameter,  and  tho  pails  then  net  into  the  reservoir, 
which  isjuBt  deep  enough  for  the  water  to  rise  aronnd  the  pails  as  higb  or  a  little  higher 
than  thesurfaceof  tho  milk.  This  is  found  to  boa  better  way  of  keeping  milk  than  to 
spread  it  out  in  shallow  vessels.  The  cream  rises  as  quick,  and  some  contend  quicker,  in 
the  deep  as  in  tho  shallow  dishes,  mid  much  less  surface  is  exposed  to  bo  injured  by 
drying.  The  exposure  isso  little  that  the  cream  always  remains  soft  and  thin,  requiring 
to  be  dipped  off  instead  of  skimmed.  Tho  time  of  letting  it  stand  in  these  pails  varies 
in  different  creameries.     In  some  the  milk  of  one  day  is  made  into  cheese  the  next,  thus 


iugtbo  morning's  milk  to  stand  twenty-four  hours  and  the  evening's  milk  twolvt? 

hours.  In  others  it  stands  forty-eight  and  thirty-six  hours.  When  the  cream  is  taken 
off  it  is  set  away  to  sour,  and  at  the  proper  time  is  cbnrned  by  an  application  of  steam, 
horse,  or  water  power.  It  is  a  singular  fact  that  after  all  the  trials  made  with  the 
great  variety  of  chums  that  are  being  continually  introduced,  the  creameries  and  the 
beat  butter-makers  all  fall  back  upon  the  old  dash-churn  as  the  best,  both  for  quality 
of  product  and  convenience.  Patent  chains  are  in  bad  repute  with  the  creameries. 
When  the  butter  is  taken  from  the  churns  it  is  thoroughly  washed  in  cool  water  before 
salting.  .  However  much  washing  butter  may  be  condemned  by  others,  the  practice 
works  well  in  the  creameries.  Tho  idea  that  water  washes  out  tho  fine  aroma  of  the 
butter  seems  to  bo  more  fanciful  than  real,  and  certainly  much  less  injury  is  done  to 
the  texture  by  \caahing  out  the  buttermilk  than  by  working  it  out. 

The  working  is  usually  done  on  an  inclined  slab,  with  a  lever  rounded  on  one  side 
and  held  in  its  place  by  a  universal  joint  at  tho  lower  end  of  the  slab.  The  salting  is 
generally  lighter  than  in  farm  dairies,  being  usually  only  one  pound  of  salt  for  131) 
pounds  of  butter,  and  tho  inclined  slab  is  used  in  working  it  in.  The  butter  made  at 
the  creameries  is  generally  of  superior  quality,  and  commands  a  high  price,  and  is  be- 
ginning to  exert  a  controlling  influence  in  tho  market.  Creameries  are  educating  the 
public  taste  to  a  higher  standard. 

Though  much  may  ho  said  of  tho  excellence  of  creamery  butter,  little  can  be  said 
Of  the  excellence  of  cheese  made  iu  this  class  uf  factories.  Though  rich  in  valuable 
nutriment— that  might  under  more  favorable  circumstances  be  at  least  palatable  food 
— tho  shape  iu  which  it  now  usually  goes  to  market  rates  it  very  properly  with  tho 
poorest  class  of  human  food.  It  is  so  dry,  and  hard,  and  insipid,  and  indigestible  us 
hardly  to  bo  reckoned  as  a  wholesomo  moans  of  sustaining  lite.  It  is  little  else  than 
dried  card.  It  cures  so  slowly  and  dries  ont  so  quickly  that  the  cheesing  process  is 
arrested  before  it  is  hardly  begun.  There  is  a  -wide  field  open  for  improvement  in  the 
manufacture  of  skim-milk  cheese.  The  valuable  flesh-forming  material  with  which  it 
abounds  ought  to  be  and  will  ere  long  be  presented  in  more  attractive  forms.  I  have 
nd  expectation  that  a  fancy  articlo  will  be  made  from  thoroughly  skimmed  milk,  but 
am  confident  that  a  checso  much  more  palatable  and  wholesome  than  those  now  made 
in  creameries  can  be  made  from  milk  in  the  condition  in  which  it  ia  there  manufactured. 
The  most  that  is  needed  is  to  make  the  cheesing  process  as  complete  as  in  coring  other 
cheese.  When  dairymen  shall  have  becomo  familiar  -with  tho  fact  that  the  cheesing 
process  is  but  the  result  of  tho  continued  action  of  tho  rennet  upon  the  coagulum  it 
has  formed  from  the  milk,  they  will  find  some  efficient  way  of  keeping  an  that  action, 
however  ranch  it  may  bo  retarded  by  depriving  the  curd  of  tho  stimulating  iiifluoneo 
afforded  by  the  fatty  matter  in  the  milk.  When  the  manufacture  and  curing  of  skim- 
milk  cheese  shall  be  adapted  to  tho  altered  condition  of  tho  milk,  its  value  will  be 
greatly  enhanced.  But  even  now  the  dried  curd,  if  I  may  so  call  it,  makes  a  better  , 
return  than  can  be  made  by  feeding  the  milk  to  pigs  or  calves.  It  requires  just  about 
four  times  ae  much  milk  to  make  a  pound  of  pork  or  veal  as  it  does  to  make  a  pouad 
of  skim  cheoso,  while  there  is  but  little  difference  in  their  market  value.  The  quality 
of  milk  varies  so  much  that  no  precise  results  can  be  stated  when  it  is  worked  up  in  tho 
different  ways  of  manufacturing  it,  but  they  will  not  vary  much  from  the  following : 
Ten  thousand  pounds  of  milk,  of  average  quality,  will  mako  1,025  pounds  whole-milk 
cheese.  The  same  quantity,  if  partially  skimmed,  will  mako  100  pounds  butter  and 
ITS  pounds  cheese  that  will  scarcely  differ  from  whole-milk  cheese.  If  deeper  skimmed, 
it  will  mako  250  to  300  pounds  hotter  and  TOO  to  775  pounds  skim  cheese ;  or,  if  thor- 
oughly skimmed,  it  would  make  350  to  370  pounds  batter  and  600  to  650  pounds  skim 
Cheese.  Tho  cheese  will  vary  considerably  with  the  varying  amount  of  milk  taken  off* 
with  the  cream.  If  the  whole-milk  oheese  be  reckoned  at  15  cents  per  pound,  the 
partially  .skimmed  will  be  worth  14  to  Mj  cento,  tho  deeper  .skimming  about  Scents, 


THE   DAIEY.  313 

pad  the  full  jiliiumiiu^  7  tfins  per  pound.  Tub  batter  iu  each  case  will  keep  with  the 
top  of  the  market  as  it  llnetuates.  The  cost  of  making  the  cbtese  and  getting  it  ready 
for  market  is  2  cents  per  pound,  and  tlie  butter  5  touts.  From  tbo  foregoing  facts,  l]io 
reader  may  pit  her  at  least  a  general  idea  of  the  modus  operandi  in  creameries,  sad  of 
the  results  produced.  The;  give  a  little  greater  return  than  making  cheese  only 
from  the  milk,  hut,  considering  the  greater  outlay  in  building  aud  apparatus,  th'o 
results  financially  do  nut  differ  very  widely.  Their  general  effect  upon  tho  markets  is 
toraiso  the  standard  quality  for  butler  aud  to  lower  the  standard  of  Americau  cheese. 

The  Franklin  Creamery,  one  of  the  largest  butter  and  cheese  factories 
in  the  State  of  New  York,  is  situated  in  Franklin,  Delaware  County, 
four  miles  from  the  line  of  the  Albany  aud  Susquehanna  Railroad.  It 
commenced  manufacturing  in  the  spring  of  1867.  The  property  has 
cost  between  $8,000  and  $9,000,  and  is  owned  and  operated  by  a  joint- 
Btoek  company,  the  stock  being  chiefly  held  by  the  patrons.  The 
ground  dimensions  of  the  main  bnildiug  are  60  by  38  feet,  and  of  the 
vine,  44  by  28  feet.  The  building  ia  partly  three  stories  and 
partly  two  stories  high,  and  includes  dwelling-rooms.  The  water  vat  in 
which  milk  is  set  for  cream  measures  38  by  24  feet.  There  are  four  600- 
gallou  cheese  vats,  thirty  presses,  and  sixteen  churns,  worked  by  a  six 
horse-power  portable  engine.  Butter  is  manufactured  at  3  cents  per 
pound,  aud  cheese  at  2  cents,  patrons  paying  the  expense  of  package, 
salt,  &c,  for  butter,  and  of  boxes,  bandages,  annatto,  &c,  for  cheese. 
A  report  of  the  business  of  the  factory  for  the  season  of  1869,  com- 
mencing May  17  aud  ending  October  17,  a  period  of  five  mouths,  is  as 
follows:  Quantity  of  milk  received,  1,287,032  pounds;  butter  manufac- 
tured, 41,235  pounds;  skimmed  cheese  manufactured,  80,217  pounds; 
quantity  of  milk  to  each  pound  of  butter,  31.2  pounds;  average  price  of 
butter  delivered  at  railroad,  45.92  cents;  average  price  of  cheese  deliv- 
ered at  railroad,  9.5  cents.  After  taking  nearly  all  the  cream  for  butter, 
the  skimmed  milk  yielded  nearly  two  pounds  of  cheese  for  each  pound 
of  butter.  An  analysis  of  receipts  and  expenditures  for  the  season 
shows  a  net  return  of  over  3£  cents  for  each  quart  of  milk  converted. 

During  the  season  of  1S70,  the  average  numi)er  of  cows  supplying  the 
factory  was  880;  quantity  of  milk  received,  2,310,5(19  pounds ;  butter 
made,  78,459  pounds;  estimated  quantity  of  cheese  made,  138,000 
pounds.  Mr.  Munson,  the  superintendent  of  the  .factory,  informs  us 
that  the  average  price  of  their  cheese  iu  1S70  is  much  less  than  in  I860, 
owing  to  the  overstocking  of  the  market  with  skimmed  cheese.  The 
butter  manufactured  is  mostly  packed  in  Orange  Couuty  pails,  and 
though  sold  as  creamery  butter,  is  always  classed  with  Orange  County 
pail  butter,  bringing  the  same  price,  and  averaging  5  to  10  cents  per 
pound  advance  upon  the  price  obtained  for  prime  farm-dairy  butter. 
During  the  season  of  1870,  it  has  brought  an  average  of  about  40  cents 
per  pound,  after  deducting  freight  and  commission  in  New  York.  Gen- 
erally, the  butter  is  sold  as  fast  as  it  is  manufactured. 

The  Elgin  Butter  Factory,  Elgin,  Illinois,  established  for  the  manu- 
facture of  butter  and  cheese  from  the  same  milk,  went  into  operation 
July  11, 1870.  The  factory -building  is  70  feet  long  by  32  feet  wide,  and 
is  two  stories  high,  with  a  basement  of  stone.  Both  stories  are  used 
chiefly  for  storing  cheese.  The  basement  is  divided  into  three  compart- 
ments. Tho  first  is  devoted  to  the  manufacture  of  cheese  and  the 
churning  of  cream  for  butter.  For  the  latter  purpose  barrel  churns  are 
employed,  the  dashers  beiug  driven  by  steam  power.  The  second  com- 
partment is  used  for  working  the  butter,  and  as  a  room  for  setting  the 
milk  for  cream.  The  third  compartment  is  used  for  storing  butter.  It 
is  provided  with  ice  receptacles  and  has  a  stream  of  spring-water  flow- 
ing through  it,  which  keeps  the  air  pure  and  cool.    For  setting  and 
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'cooling  tlifl  milk  there  are  in  the  milk-room  two  vats,  each  1C  feet  longy 
8  feet  wide,  and  23  inches  deep.  The  water  flows  into  these  vats  from 
two  living  springs  and  escapes  from  the  top  through  underground  drains. 
It  has  a  uniform  temperature  of  53°.  The  milk  is  set  in  tin  vessels  two 
feet  high  and  holding  four  gallons.  These  vessels  are  covered  with 
screens  of  thin  inusliu.  At  the  eud  of  twenty-four  hours  the  cream  is 
dipped  into  similar  vessels,  where  it'remains  the  same  length  of  time, 
duriug  which  it  becomes  slightly -acid,  when  it  is  churned.  The  win- 
dows of  the  milk-room  are  darkened  by  curtains,  and  not  a  fly  is  allowed 
to  enter.  After  the  butter  is  churned  it  is  cooled  with  ice.  The  work- 
ing is  done  with  wooden  paddles,  or  with  a  bar  working  on  a  frame.  In 
the  intervals  between  churning  and  working  and  working  and  packiug, 
the  butter  is  placed  in  wooden  trays,  covered  with  muslin,  and  floated 
in  one  of  the  vats.  The  milk  which  is  manufactured  into  cheese  is 
allowed  to  retain  a  small  proportion  of  cream.  The  cheese  is  manufac- 
tured chiefly  for  the  New  Orleans  market.  The  price  charged  for  mak- 
ing butter  and  cheese  is  3  cents  per  pound. 

Duriug  the  month  of  November,  1870,  the  factory  received  14,080  gal- 
lons of  milk,  and  manufactured  4,<JG6  pounds  of  butter  and  9,340  pounds 
of  cheese.  The  butter  sold  readily  at  wholesale  for  40  cents  a  pound, 
with  an  increasing  demand,  while  the  best  farm-dairy  butter  sold  at  25 
to  30  cents  a  pound.    A  statement  of  totals  for  the  month  is  as  follows: 

4,600  pounds  of  butter,  nt  40  cents  per  pound, Jl.SOO  -10 

9,310  pounds  of  cheese,  .it  10  cents  per  pound, 934  00 

Total  value  of  butter  ami  cheese 8,800  40 

Cost  of  uianuliit'tiiru 490  18 


Net  proceeds 2,:tS0  W 

This  exhibit  shows  a  net  return  to  patrons  of  nearly  4  J  cents  per  quart 
of  milk  furnished  during  the  month.  An  average  of  one  pound  of  but- 
ter and  two  pounds  of  skimmed  cheese  waa  produced  from  12  quarts  of 
milk. 

An  illustrative  example  of  remunerative  management  of  dairy  pro- 
ducts is  found  in  the  experience  of  the  Orange  County  (New  York)  milk 
-farmers,  who,  a  few  years  ago,  Hading  themselves  at  a  disadvantage  in 
the  hands  of  middle-men,  formed  an  association  and  established  "cream- 
eries" convenient  to  railroad  depots.  After  selling  such  milk  and  cream 
as  conld  be  disposed  of  at  high  prices,  they  converted  tho  remainder 
into  butter  and  "skimmed"  cheese,  eaeli  producer  obtaining  hia  propor- 
tion of  the  net  profits  arising  from  sales. 

CONDENSED  BULK. 

Tho  manufacture  of  condensed  milk,  now  conducted  to  a  limited  ex- 
tent, U  stated  to  be  very  remunerative,  and  several  prominent  dairy- 
men have  indicated  this  specialty  as  offering  a  promising  field  for  asso- 
ciated dairy  enterprise.  The  articlo  has  already  attained  some  commer- 
cial consequence,  the  export  during  the  year  ending  June  30,  1870, 
amounting  in  value  to  8140,099.  The  following  is  a  brief  sketch  of  the 
process  of  manufacture,  under  the  Gail  Borden  patent,  employed  in  the 
Illinois  condensing  factory  at  Elgin : 

Each  consignment  of  milk,  after  passing  examination,  is  strained  and 
emptied  into  tho  receiving  vat,  whence  it  is  conducted  through  another 
strainer  into  the  heating  cans,  each  of  which  holds  about  twenty  gallons. 
These  cans  are  placed  in  hot  water  until  the  milk  reaches  a  temperature 
of  90°,  when  it  is  agaiu  strained  and  drawn  into  a  large  wooden  vat,  where 
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it  i8  heated  nearly  to  the  boiling  point  by  means  of  steam  passed  through' 
a  coil  of  copper  pipe  at  the  bottom  of  the  vat.  The  milk  then  receives 
an  addition  of  one  and  one-quarter  pound  of  the  best  white  granulated 
Bugar  to  each  gallon,  after  which  it  is  drawn  into  a  vacuum  pan  of  3,000 
quarts'  capacity,  where  it  is  again  heated  by  steam  for  about  ibree  hours, 
losing  75  per  cent,  of  its  bulk.  It  is  then  drawn  off  into  cans  holding 
forty  quarts  each.  These  cans  are  set  hi  a  largo  vat  containing  water 
kept  at  a  temperature  equal  to  that  of  the  milk  they  contain,  and,  when 
the  temperature  of  the  milk  is  reduced  below  70°,  it  is  emptied  into  large 
cans,  and  thence  drawn  into  small  cans  holding  one  pound,  which  are 
immediately  sealed  to  exclude  air,  and  made  ready  for  market.  The 
wholesale  price  at  the  factory,  iu  the  latter  part  of  the  year  1809,  was 
$3  50  per  dozen  cans,  or  a  trifle  over  29  cents  per  pound.  Condensed 
milk  is  also  prepared  without  sugar. 

MISMANAGEMENT  IN  B OTTER-MAKING. 

The  exigencies  of  trade,  especially  of  foreign  demand,  have  wrought  a 
very  marked  improvement  in  the  quality  of  American  cheese  |  but  the 
butter  of  this  country,  notwithstanding  the  influence  of  emulation  gene- 
rated by  association  and  the  successful  example  of  superior  butter- 
makers,  presents  a  low  average  of  excellence. 

Mr.  F.  D.  Curtis,  of  Suratoga  County,  New  York,  in  charge  of  the  exhi- 
bition of  dairy  products  at  the  New  York  State  Fair  in  1S09,  administered 
some  severe  reproofs  to  the  butter- makers  of  the  State  as  they  were  rep- 
resented by  exhibitors  at  the  fair,  and  mentioned  the  following  defects: 
Mixture  of  sour  milk  with  the  cream,  causing  rancidity  in  the  butterj 
carelessness  in  putting  down  the  several  layers  of  the  firkin  or  tub;  neg- 
lect of  proper  precautions  against  injury  from  changes  of  temperature 
in  trail  tqiortatioii.  Two-thirds  of  the  butter  marketed  is  damaged  by 
such  mismanagement,  aud  depreciated  in  price.  When  exposed  to  sale, 
it  is  generally  found  lhat  the  lower  portion  of  the  contents  of  a  tub  is 
the  poorest,  and  the  discovery  of  this  fact  causes  not  only  a  diminution 
of  price  on  the  whole  package,  but  also  suspicion  of  intended  deception. 
Yet  no  deception  has  been  intended.  The  difference  in  quality  has  arisen 
from  improper  management  of  the  lower  layers,  the  upper  layer  having 
been  kept  in  good  condition  by  carefully  covering  it  with  salt  when 
placed  iu  the  tub.  'When  forwarded  to  market  in  warm  weather,  this 
imperfectly  packed  butter  is  placed  in  the  low  temperature  of  an  ice-car, 
and  on  its  arrival  at  Ihe  city  depot  it  is  often  unloaded  and  carted  un- 
der a  broiling  sun.  The  method  of  packing  the  best  Philadelphia  butter, 
which  is  put  up  in  nicely  stamped  rolls,  placed  iu  tin  pails  with  ice-res- 
ervoirs at  top  and  bottom,  and  then  packed  in  wooden  tubs  with  closely 
fitting  covers,  nets  the  producer  40  to  50  per  cent,  more  than  is  received 
for  large  aud  imperfectly  marketed  packages. 

Behind  all  such  errors  of  manufacture  and  handling  of  the  product, 
lies  the  primary  evil  of  mismanagement  of  the  animal,  the  living  machine 
of  production.  Neglect  to  provide  shelter  Iroiu  burning  suns  ;  stinting 
of  nutritions  food  in  winter,  after  milking  bard  through  the  summer 
months  ;  the  use  of  close,  ill-ventilated  stables  and  scantily  littered  stalls, 
and  carelessness  in  eliminating  noxious  weeds  from  pastures,  lead  to 
the  ino&t  serious  evils,  abortion  included,  and  are  yet  frequent  among 
farmers  who  cannot  justly  plead  want  of  information  as  their  excuse. 
At  no  other  period,  perhaps,  is  want  of  care  so  injurious  as  at  the  time 
of  "  coming  in.p  Mr.  Harris  Lewis,  of  Herkimer  County,  Xew  York,  re- 
marks that,  from  the  time  cows  commence  coming  iu  to  the  tiuio  of 
greatest  yield  of  milk,  (a  period  which  may  bo  assumed  at  three  mouths' 
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duration,)  there  are  1001*6  losses  from  accident,  sickness,  aud  death  than 
during  the  other  nine  months  of  the  year ;  and  a  large  percentage  of 
these  losses  is  from  want  of  care,  want  of  proper  food,  and  neglect  of  ;t 
judicious  system  of  feeding.  Such  a  system  includes  a  liberal  provision 
of  the  best  grasses,  if  possible,  and,  when  these  are  not  attainable,  such 
grass  as  may  be  had,  with  grain  and  other  nutritious  substances  added. 
Meadow  grasses,  and  red  and  white  clover,  cut  in  blossom  and  well 
cured,  supplemented  by  roots,  make  excellent  food.  After  coming  in, 
cows  should  have  not  only  good  food,  but  also  careful  superintendence. 
They  should  be  separated  from  those  coming  in,  if  it  can  bo  done  with- 
out materially  altering  the  temperature  of  the  stable.  They  should  b(' 
fed,  watered,  and  milked  regularly,  by  the  same  milkers,  when  practi- 
cable, and  be  carded  daily  when  kept  up. 

.  DIFFERENCE  IN  YIELD  OF  COWS, 

•Mr.  Lewis  states  that  he  has  made  many  experiments  on  his  own 
farm  .to  test  the  value  of  the  milk  of  cows  at  different  ages  for  the 
manufacture  of  butter  and  cheese.  He  finds  that  the  milk  of  cowk 
from  six  to  ten  years  old  wiH  produce  40  to  CO  per  cent,  more  cream 
than  the  milk  of  their  offspring  two  years  old,  and  that  the  specitic 
gravity  of  the  milk  of  old  cows  is  8  to  10  per  cent,  less  than  that  of 
tile  milk  of  two-year-old  heifers,  the  animals  being  fed  and  treated 
alike. 

A  writer  iu  one  of  the  western  agricultural  journals  says  that,  on 
emigrating  to  this  country  from  the  Ayrshire  region,  he  was  aston- 
ished  at  the  great  inequality  of  yield  among  American  cows,  a  single 
cow,  perhaps,  giving  twenty-live  quarts  of  milk  daily,  and  six  others  of 
the  same  herd  not  more  than  ten  or  twelve  quarts  each,  while  Ayrshire 
cows  in  their  native  country,  will  average  twenty  to  twenty-five  quarts 
daily  for  the  first  three  months  after  coming  in, 

MILK  SUPPLY  OP  CITIES  AMD  TOWNS. 
The  milk  supply  of  our  cities  and  towns  involves  sanitary  and  eco 
uomical  considerations  of  the  highest  importance.  The  accompanying 
abstracts  of  reports  of  milk  inspectors,  and  of  others  conversant  with 
the  milk  business  in  various  sections  of  the  country,  illustrate  the  mag- 
nitude of  the  interests  involved  in  this  branch  of  dairy  farming,  the 
abuses  connected  with  it,  and  the  methods  used  to  counteract  these 
abuses,  the  frequent  disproportion,  between  prices  at  first  hands  and 
the  cost  to  city  or  town  consumers,  and  the  comparative  profits  to  pro- 
ducers of  marketed  nijlk  and  milk  manufactured  into  butter  or  cheese. 

'Inspection  of  milk  in  Boston. — The  first  act  to  punish  fraud  in  the  sale 
of  adulterated  milk  in  Massachusetts  was  passed  by  the  legislature  of 
that  State  during  the  winter  of  1856.  This  act  authorized  any  person 
to  make  complaint  and  to  prosecute  for  violations  of  its  provisions  j  but, 
as  far  as  is  known,  no  complaints  were  made.  The  law  accomplished 
nothing.  Iu  the  winter  of  1859  a  new  law  was  enacted,  which  provided 
for  the  appointment  in  towns  and  cities  of  inspectors  of  milk,  whose 
duty  it  should  be  to  detect  adulterations  of  milk  and  secure  the  convic- 
tion and  punishment  of  offenders.  Boston  was  the  first  municipality 
in  the  State  to  appoint  an  inspector  whose  time  should  be  exclusively 
devoted  to  the  performance  of  this  duty,  and  it  is  believed  that  it  was 
the  first  city,  on  the  continent  to  make  the  effort  to  secure  a  supply  of 
pure  milk  for  its  citizens  by  arresting  and  punishing  the  vendere  of  an 
impure  article.  The  office  of  the  Boston  inspector  was  established 
August  10, 1850. 
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In  March,  1864,  the  law  was  again  revised.  The  new  act  forbade, 
under  stated  penalties,  sales 'of  milk  produced  from  cows  fed  upon  the 
refuse  of  distilleries,  or  any  Bubstance  deleterious  to  the  quality  of  the 
milk ;  it  also  forbade  the  sale  of  milk  produced  from  sick  or  diseased 
cows ;  also  the  sale  of  milk  adulterated  with  water  or  any  foreign  sub- 
stance. City  governments  were  required,  and  the  authorities  of  towns 
were  permitted,  to  appoint  one  or  more  inspectors  of  milk.  Venders  of 
milk  were  required  to  register  with  the  inspectors  their  names  and  places 
of  business.  In  1868  the  law  of  1864  was  so  modified  as  to  limit  the 
imposition  of  penalties  to  persons  selling  milk  known  by  them  to  be 
adulterated.  It  was  soon  found  that  this  qualification  opened  the  way 
to  constant  evasion,  aud  rendered  the  law  to  a  large  extent  ineffective. 
In  addition  to  the  immunity  afforded  to  willful  ignorance,  was  the  diffi- 
culty of  proving  criminal  knowledge.  The  public  very  naturally  held 
that  the  crime  of  ignorance  was  not  less  culpable  than  the  guilty  knowl- 
edge, and  that  dealers  should  be  held  as  responsible  for  one  as  for  the 
other.  In  the  following  year,  therefore,  the  distinction  was  annulled. 
By  an  act  approved  April  10, 1869,  the  sale,  or  possession  with  intent  to 
sell,  of  adulterated  milk  was  forbidden,  under  a  penalty  of  a  tine  of  not 
less  than  $£0  nor  more  than  $100.  A  similar  penalty  was  imposed  upon 
the  salo  of  adulterated  milk  for  manufacture  into  butter  or  cheese. 

The  following  particulars  are  derived  from  the  reports  of  Mr.  Henry 
Faxon,  inspector  of  milk  for  the  city  of  Boston,  for  the  period  extending 
from  March  31,  1869,  to  March  31, 1871. 

Very  few  Boston  milkmen  produce  on  their  own  farms  the  milk  which 
they  sell.  Two  sources  of  supply  are  relied  anon.  Many  are  supplied 
from  the  stations  at  the  termini  of  those  railroads  which  bring  milk  from 
the  country.  Others  live  a  few  miles  from  the  city,  and  at  night  go 
through  their  respective  neighborhoods  and  collect  a  few  cans  each  from 
small  farmers.  Afewmilkmen  are,  supplied  by  large  dairies.  The  quality 
of  the  milk  collected  near  the  city  doeB  not  differ  materially  from  that 
supplied  by  the  railroads.  Both  kinds  are  regarded  as  good,  fresh, 
family  milk.  Most  of  the  milk  used  in  Boston,  however,  is  obtained 
through  the  railroads.  The  general  plan  of  conducting  the  milk  busi- 
ness on  these  roads  is  thus  described: 

Milk  agents  contract  twice  a  year  with  the  farmers  for  their  milk, 
October  1  and  April  1,  and  agree  to  pay  monthly.  Milk  collectors  are 
employed  by  the  ageuts  to  collect  the  milk  from  the  farmers'  doors,  and 
to  deliver  it  at  the  door  of  the  milk-car  to  the  agent,  who  remains  on  the 
train.  From  the  milk  account  of  his  collectors,  and  the  dairy  marks  on 
the  cans,  he  knows  from  whom  each  can  of  milk  came.  The  milkmen 
receive  their  supply  from  the  agent  upon  the  arrived  of  the  train  at 
the  city,  paying  him  once  a  month.  Some  of  this  milk  is  distributed 
to  consumers  immediately;  the  remainder  is  conveyed  direct  to  the 
stable*  of  the  milkmen  and  is  packed  in' ice  until  its  delivery  at  an 
early  hour  in  the  morning. 

The  supply  is  always  equal  to  the  demand,  except  during  portions  of 
July,  August,  and  September,,  when  it  sometimes  fails  in  part,  owing  to 
warm  weather. 

The  milk-cans  used  for  tbe  conveyance  and  sale  of  milk  by  the  dealers 
arc  of  two  classes,  known  as  large  and  small  cans.  The  large  cans, 
which  hold  nine  quarts  and  a  pint,  are  in  general  use  by  the  milk  trade 
nf  Worcester  County,  aud  by  many  of  those  who  collect  their  milk  in 
the  towns  in  the  vicinity  of  Boston.  The  small  cans,  which  hold  eight 
■marts  and  one-half  pint,  are  mostly  in  use  on  the  Fitchburg,  Lowell,  and 
Eastern  railroads.     Many  of  the  milkmen  engaged  in  the  family  trade 
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have  small  cans,  holding  from  a  pint  to  four  and  six  quarts  respectively, 
which  they  fill  from  the  larger  cans  to  suit  customers. 

The  prices  of  milk  for  1868,  1869,  and  1870  have  been  as  follows: 
Summer  rates,  at  the  farmer's  door,  4  to  44  cents  a  quart ;  at  depots  in 
or  near  the  city,  5  to  5A_  cents  a  quart ;  delivered  in  cans  at  stores  and 
shops,  about  6 J  cents  a  quart;  retailed  to  families,  S  cents  a  quart 
Winter  rates,  at  the  farmer's  door,  about  5  cents;  retailed  to  families, 
9  cents- 
Adulterations  of  milk  have  been  traced  to  all  classes  of  dealers,  except 
the  railroad  agents:  to  wbolesalo  dealers,  who  distribute  to  families, 
stores,  etc.,  from  wagons ;  to  retail  dealers,  who  sell  in  small  quantities 
from  market  places,  stores,  shops,  and  cellars ;  and  to  tbe  milk  producers. 
The  foreign  material  of  the  adulterated  milk  is  almost  always  water  only. 
Salt  is  sometimes  added  to  make  up  the  loss  in  specific  gravity,  burnt 
sugar  to  alter  the  blue  tinge  of  the  watered  milk,  and  carbonate  of  soda 
to  prevent  souring.  During  the  winter  few  complaints  of  adulteration 
are  made,  but  many  that  the  milk  is  old,  or  that  it  has  been  skimmed. 
Poor  families,  for  obvious  reasons,  are  much  oftener  served  with  adult- 
erated or  inferior  milk  than  the  prosperous  classes. 

During  the  year  ending  March  31, 1870, 1,080  samples  of  milk  were 
inspected,  of  which  520  were  found  to  be  more  or  less  adulterated. 
Nineteen  samples,  subjected  to  chemical  analysis,  averaged  28.83  per 
cent,  of  adulteration,  the  largest  percentage  being  41 .17.  The  supply  of 
milk  to  the  city  during  the  year  amounted  to  7,646,020  gallons,  at  a  cost 
to  the  consumers  of  $2,599,046  80. 

During  tho  year  ending  March  31,  1873,  1,700  samples  of  milk  were 
inspected,  of  which  610  were  found  to  be  adulterated.  Twenty  samples 
analyzed  by  the  chemist  showed  an  average  adulteration  of  32.40  per 
cent.,  the  largest  percentage  being  50.34,  and- the  smallest  21.03.  Tho 
number  of  gallons  supplied  to  the  city  during  the  year  was  8,510,340; 
daily  supply,  23,316  gallons.  The  cost  to  consumers  for  tho  year  was 
$2,893,515  60;  daily  cost,  97,927  44.  Tho  whole  number  of  complaints 
ia  court  from  the  enactment  of  tbe  law  to  March  31, 1871,  was  206 ;  num- 
ber of  convictions,  135 ;  failures  to  convict,  69 ;  cases  yet  pending,  2. 

The  1,700  samples  of  milk  inspected  during  the  past  year,  and  the 
G10  samples  that  were  found  to  be  more  or  less  adulterated,  do  not  give 
the  actual  extent  of  adulteration  throughout  tho  city.  The  milk  exam- 
ined was  supposed  to  bo  adulterated,  or  the  inspector  would  not  have 
been  requested  to  test  it.  The  quantity  of  milk  adulterated  and  sold 
without  exciting  complaint  can  only  be  conjectured.  It  is  a  significant 
fact  which  the  inspector  states,  that  "in  all  the  complaints  carried  before 
the  courts  during  the  past  year  for  violations  of  the  milk  law,  the  parties 
pleaded  guilty,  paid  their  fine  and  costs,  and  were  advertised,  as  required 
by  the  statute." 

The  price  of  milk  at  the  farmer's  door  during  1870  averaged  44  cents 
.a quart;  the  price  paid  by  cousumcrs  averaged  84  cent:*  per  quart,  or 
exactly  80  per  cent,  more  than  the  farmer  received.  At  the  price  ob- 
tained for  their  milk,  farmers  complain  *that  they  are  not  sufficient 'v 
coiapeusatcd  for  their  labor  and  capital  invested.  If  they  could  rm:ivi: 
some  portion  of  tbe  profits  which  the  middle-men  exact,  they  would  have 
less  cause  for  complaint,  and  consumers  would  not  be  so  liable  us  they 
now  are  to  an  increase  in  price.  Much  attention  is  being  given  to 
various  schemes  for  dispensing  with  tho  services  of  one  or  two  classes  of 
middle-men. 

Inspection  of  milk  in  New  YorJc  and  BrooMyn. — Mr.  C.  P.  Chaudlcr, 
ohemist  to  the  metropolitan  board  of  health,  which  has  sanitary  anperin- 
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tendency  of  the  district  comprising  New  York,  Brooklyn,  and  certain 
neighboring  towns,  lias  presented  to  the  board  a  report  concerning  the 
remits  of  investigations"  made  by  him  in  1809  into  the  character  of  the 
milk  supplied  to  consumers  in  that  district,  from  which  we  glean  the  fol- 
lowing facts : 

During  the  year  -03  specimens  of  milk  were  chemically  examined. 
Forty -one  of  these  were  taken  in  the  latter  part  of  February  from  cans 
in  the  bands  of  milkmen  arrested  in  the  act  of  diluting  milk.  Four 
samples  contained  proportions  of  puro  milk  ranging  from  37  to  GO  per 
cent.}  nineteen  contained  80  to  07  per  cent,  of  pure  milk  ;  the  remaining 
eighteen  were  entirely  pure,  probably  for  the  reason  that  the  work  of 
dilation  had  been  interrupted.  In  addition  to  these  forty  one  cans,  four 
cans  tilled  with  water  were  found  in  the  bands  of  milkmen. 

In  April,  seven  samples  of  milk  were  collected  at  one  of  the  crowded 
cow  stables  in  Brooklyn.  These  samples  were  specially  deficient  in  butter 
globules,  and  were  in  every  respect  inferior  to  the  milkof  healthy  cows. 
No  other  indication  of  disease  could  be  detected  in  the  milk.  The  blood 
of  the  confined  cows  was  found  to  be  strikingly  deficient  in  red  cor- 
pascules,  containing  from  2  to  0  per  cent,  more  water  than  is  present  in 
healthy  blood.  Notwithstanding  the  fair  appearance  of  these  cows, 
they  were  not  in  a  sound,  healthy  condition,  and  though  analysis  might 
(ail  to  detect  any  specific  poison  in  their  milk,  it  could  not  be  considered 
healthy  food.  Other  large  cow  stables,  to  which  the  attention  of  the 
board  had  been  called,  were  found  to  be  overcrowded,  dark,  damp,  and 
deficient  in  ventilation,  but  the  animals  kept  in  them  generally  presented 
ft  fair  appearance. 

In  June  and  July,  two  hundred  and  ten  samples  pnrchascd  from  retail 
dealers  in  various  parts  of  the  district  were  analyzed.  In  these  the  per- 
centage of  pure  milk,  as  shown  by  the  lactometer,  varied  from  37  per 
cent,  to  above  the  standard,  averaging  7i!4  per  cent. 

During  the  last  font  -months  of  1S(>1),  thirty-live  samples  were  exam- 
ined, in  which  the  percentage  of  pure  mill;  ranged  from  50  per  cent,  to 
above  the  standard,  averaging  Sli.ll  per  cent.  In  these  samples,  as  in 
all  others  analyzed  during  the  year,  water  was  the  only  adulterating 
snbstance  discovered. 

Mr.  Chandler  states  that  the  average  quality  of  the  milk  supply  of  the 
cities  ot  New  York  anil  Brooklyn  is  represented  by  the  addition  of  one 
quart,  of  water  to  every  three  quarts  of  pure  milk. 

Jtilk  prtuluctiim  near  AYf  York. — In  Kssex  and  Union  Counties,  New 
Jersey,  lying  a  short  distance  from  the  city  of  New  York,  and  including 
within  their  bounds  a  large  city  and  town  population,  the  production 
of  milk  has  become  the  leading  agricultural  interest. 

Although  the  soil  of  these  coat, tics.— a  clayey  loam,  well  watered  by 
springs  and  streams — is  admirably  adapted  to  grazing,  the  high  price 
of  land,  averaging  abnd  AliOit  per  acre,  in  i  essifates  a  special  system  of 
feeding.  The  largor  number  of  thos-  engaged  in  milk  production  own 
only  a  few  acres  each,  on  which  are  kept  from  six  to  ten  cows.  A  few 
herds  number  from  tveat  y-tive  to  thirty  head,  but  a  herd  numbering 
lift;.'  cows  or  more  is  rarely  seen.  From  early  in  May  to  the  middle  of 
July,  pasturage  is  largely  mi  implemented  by  stable  feeds  of  green  rye, 
meal,  bran,  and  brewers'  grains.  During  the  subsequent  three  mouths, 
corn-fodder  is  the  main  lend,  eked  out  with  brewers'  grains,  de.  liowcu 
pasture  is  obtained  in  October.  From  November  to  tin.  last  of  April, 
hay,  turnips,  grains,  meal,  and  bran  aroTed,  with  the  addition  of  corn- 
stalks during  a  considerable  part  of  the  lime.  Turnips  arc  raised 
largely  for  food,  chiefly  the  white  or  "eowhorn"  variety,  and  are  highly 
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valued  as  an  auxiliary  during  muter,  giving  the  cows  a  good  appetite, 
and  thus  aiding  to  keep  them  in  good  condition.  They  are  especially 
nutritious  when  fed  with  meal  or  other  ground  food.  One  hundred 
bushels  of  turnips  are  considered  a  full  supply  for  one  animal  during 
the  winter.  In  the  same  season  the  quantity  of  brewers'  grains  fed  to 
each  cow  in  milk  amounts  to  about  six  bushels. 

The  majority  of  those  who  stock  heavily  with  cows  purchase  city  ma- 
nure in  addition  to  that  made  on  the  farm.  Under  a  prevailing  system 
of  liberal  dairy  management,  the  laud  is  annually  increasing  in  value, 
and  it  is  estimated  that  the  crop  production  is  now  double  the  yield  of 
the  same  land  twenty -five  years  ago.  There  are  between  3,000  ajid  4,000 
cows  in  tbe  two  counties,  costing,  when-  purchased,  from  $75  to  $100 
each.  An  estimate  for  the  entire  season  puts  the  average  yield  per  cow 
at  eight  quarts  daily.  The  average  price  obtained  for  the  milk  at  the 
farmer's  door  is  5J  cents  a  quart.  Tbe  gross  income  from  milk  ranges 
from  $125  to  $200  per  cow  per  annum. 

Supply  of  milk  by  railroad. — The  following  information  is  furnished  to 
the  Department  by  Mr.  E.  Eockwell,  of  Colebrook,  Connecticut:  During 
tbe  month  of  January,  1870, 1,400  quarts  of  milk  per  day  were  sent  from 
Colebrook  to  the  city  of  New  York.  The  fanners  received  0  cents  per 
quart,  delivered  at  the  Winsted  depot,  distant  one  hundred  and  twenty- 
one  miles  from  New  York  by  rail.  The  freight  from  Winsted  to  New 
York  was  1J  cents  per  quart,  and  the  commission  paid  in  New  York  was 
one-half  cent  per  quart.  Tbe  milk  was  sold  to  dealers  in  that  city  at 
8  cants  per  quart.  The  quantity  sent  in  the  early  part  of  June  was  abont 
1,000  quarts  per  day,  delivered  at  the  Winsted  depot  lit  2£  cents  per 
quart  The  average  price  at  that  point,  for  the  year  ending  April  1, 
1870,  was  44  cents  per  quart.  For  the  same  period  tbe  average  receipt* 
for  the  product  of  each  cow  of  different  daines  ranged  from  $00  to  $1420. 
Mr.  Rockwell's  dairy  of  12  cows  averaged  $116  SI  per  cow.  A  cheese 
factory  has  just  becu  completed  at  Colebrook,  wjth  facilities  for  manu- 
facturing the  milk  of  about  500  cows.  This  enterprise  will  probably 
lessen  tbe  quantity  of  milk  sent  to  New  York  from  Colebrook. 

In  a  letter  to  tbe  Department,  dated  July  20, 1870,  Mr.  E.  S.  Woodford, 
of  West  Winsted,  states  that  at  that  depot  fanners  were  then  receiving 
34  cents  a  quart  for  milk. 

A  correspondent  of  the  Department  in  Berkshire  County,  Massachu- 
setts, writes  that  tbe  number  of  cows  in  that  county  has  increased,  and 
that  tbe  sending  of  milk  to  market  is  a  profitable  business,  much  more  so 
than  its  manufacture  into  butter  and  cheese.  Mr.  J.  Z.  Goodrich,  of  Stock- 
bridge,  in  the  same  county,  in  a  letter  addi-essed  to  the  farmers  of  his 
section,  states  that  during  tbe  season  of  1869,  and  even  during  the  sum- 
mer months,  milk  was  carried  every  day  on  the  Housatonic  Railroad 
from  Dalton  and  Fittsfleld  to  New  York  City,  a  distance  of  about  one 
hundred  and  seventy  miles.  It  was  brought  to  the  station  in  the  after- 
noon, and  delivered  in  New  York  the  next  morning,  in  good  condition, 
and  in  time  to  be  served  to  customers  before  breakfast.  The  milk  train  of 
the  Housatonic  Railroad  commenced  running  October  1, 1867,  carrying 
41  cans  of  40  quarts  each.  The  number  increased  to  about  230  cans  per 
day  in  1868,  and  to  300  in  1809.  Mr.  Goodrich  adds  that  the  demand  is 
yearly  increasing.  In  bis  opinion  the  business  will  improve  the  farming 
lands  of  that  section  more  than  any  other  agricultural  specialty;  and  he 
thinks  the  county  ought  to  raise  its  milk  production  to  40,000  quarts 
daily  within  three  years.  As  an  illustration  of  tbe  tendency  of  this 
business  to  enhance  tbe  value  of  laud,  one  farmer  on  the  Housatonic 
Railroad  acknowledges  that  it  has  already  added  $3,000  to  tbe  value  of 
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arm.  Mr.  Goodrich  estimates  that  it  liaa  added  {20,000,000  to  the 
e  of  farms  on  the  Harlem  Bailroad. 

r.  Eli  Smith,  of  Sheffield,  Massachusetts,  informs  us  that,  next  to  West 
wall,  Connecticut,  Sheffield  is  the  most  important  milk  station  in 
Boosatonic  Valley.  When  the  milk  train  commenced  running  on 
Elonsatonic  Bailroad,  in  October,  1367,  this  station  sent  only  four 

per  day.  During  the  year  ending  November  30, 1870,  it  forwarded 
ow  York  25,177  cans,  of  40  quarts  each,  amounting  to  251,770  gal- 
The  month  of  largest  shipment  was  May,  during  which  28,730 
ins  were  forwarded ;  the  quantity  declining  in  November  to  17,200 
his.  .The  business,  which  is  gradually  increasing,  retains  to  pro- 
rs  from  a  to  44  cents  per  quart  in  summer,  and  from  5  to  6  cents  in 
er.  Sheffield  is  one  hundred  and  thirty-six  miles  distant  from  New 
i  by  rail.  The  station  of  West  Cornwall,  Connecticut,  one  hundred 
eighteen  miles  from  New  York,  during  the  year  ending  November 
870,  sent  to  market  265,450  gallons  of  milk. 

ilk  supply  of  St.  Louis. — It  might  be  supposed  that  the  market 
d  for  the  sale  of,  milk  by  the  wants  of  a  large  city,  or  even  a 
n  ;  town,  would  soon  produce  in  the  surrounding  country  a  cor- 
ung  competition  for  its  supply,  especially  where  the  conditions 
ing  are  well  adapted  to  milk  production.  This,  however,  is  not 
so,  even  in  localities  of  superior  agricultural  development,  as  is 

i  in  the  difficulty  experienced  by  the  citizens  of  St.  Louis  in  ob- 
ng  a  sufficient  supply  of  milk.  In  January,  1870,  Mr.  C.  W.  Murtfeldt, 
itary  of  the  Missouri  State  Board  of  Agriculture,  stated  that,  at 

time,  the  city  received  no  supply  of  milk  by  railroad,  while  at  his 

ce  at  Kirkwood,  fourteen  miles  from  St.  Louis,  on  the  Pacific 

road,  "not  a  quart  of  milk  is  furnished  for  less  than  10  cents,  and 

it  that  price  people  do  not  expect  to  get  it  pure.  The  night's  milk 
immed  and  mixed  with  the  morning's  milking,  which  is  probably 
nearest  to  pure  milk  which  any  of  them  get."  In  a  letter  to  tho 
trtment,  dated  September  24, 1870,  Mr.  Murtfeldt  states  that  two 
nations  have  been  formed  for  the  purpose  of  sending  milk  to  St. 
s — one  in  St.  Charles  and  Warren  Counties,  and  the  other  in  St. 
s  and  Franklin  Counties.  He  adds  that  tho  retail  price  of  milk  in 
lOuis  iu  summer  and  winter  is  10  cents  a  quart. 

St.  Louis  and  its  immediate  vicinity  there  arc,  in  round  numbers, 
nilk  dairies,  50  per  cent,  of  these  being  within  the  city  limits,  and 
emainder  being  situated  from  one  to  two  miles  beyond  its  bound- 
i.  The  smallest  of  these  dairies  keep  not  more  than  five  cows  each, 
largest  is  that  of  Leser  &  Co.,  embracing  640  to  840  cows,  according 
ie  season  of  the  year.  The  animals  of  this  dairy  are  well  fed,  sup- 
l  with  good  water,  and  suitably  lodged.  In  many  of  the  small 
es  the  cows  are  crowded  into  dilapidated  and  filthy  sheds.  In  all 
dairies  the  stock  is  native  and  of  inferior  quality,  values  ranging 

$25  to  8S0  per  head — few  animals  bringing  tho  latter  price.  In  ;t 
s  portion  of  the  dairies,  distillers'  slops,  at  10  cents  a  barrel,  and 
,  at  6  cents  a  bushel,  are  almost  exclusively  fed,  a  little  bay  being 
sionally  given.  A  gentleman  of  prominence  iu  tho  dairy  business 
:s  that  in  the  St.  Louis  dairies  the  mortality  among  cows  frequently 
ints  to  12  per  cent,  of  the  whole  number  annually,  mainly  resulting 

close  confinement,  imperfect  and  filthy  shelter,  impure  water,  and 
•r  food.    The  milk  sold  is  generally  free  from  adulteration,  using 
erm  in  its  common  acceptation. 


322  AGRICULTURAL  REPORT 

BUTTEE-MAKING  WEST  OF  THE  MISSISSIPPI. 

Iii  tie  early  part  of  tlio  year  1870,  at  a  meeting  of  the  St.  Louis 
Farmers'  Club,  Mr.  Murtfcldt  stated  that,  while  the  grocery  stores  of  tho 
vicinity  were  placarded  with  advertisements  of  Ohio,  New  York,  and 
sometimes  Hock  River  batter,  no  mention  was  made  of  Missouri  butter. 
Yet  excellent  butter  is  made  by  individuals  in  Eastern  Missouri.  In 
St.  Louis,  with  hay  at  SL'O  per  tOD,  and  bran  and  meal  at  average  prices, 
the  keeping  of  a  cow  amounts  to  890  a  year,  while  on  a  form  with  good 
pasture  it  would  probably  not  amount  to  one-half  that  sum. 

Mr.  Hedges  stated  before  tho  same  club  that  tho  wife  of  one  of  its 
members  makes  butter  that  would  Bull  in  the  St.  Louis  market  for  Goshen 
butter;  yet,  said  he,  "farmers  hero  are  killing  their  calves,  and  selling 
their  hay,  and  it  is  a  losing  business.  Yet  this  section  presents  excel- 
lent facilities  for  raising  good  dairy  stock,  as  well  as  beef  cattle." 

Mr.  A.  M.  Swan,  of  'Oregon,  Holt  County,  Missouri,  in  a  pamphlet  de- 
scribing the  resources  of  that  county,  says :  "At  this  writing,  poor  coun- 
try made  butter,  some  of  it  half  lard,  is  selling  ^t  40  cents  per  pound,  and 
is  difficult  to  obtain  even  at  that  exorbitant  rate."  He  remarks  that 
dairy  farming  would  'bo  very  profitable  there,  but  that  little-  land  lias 
yet  been  brought  into  tame  pasture.  Holt  County  has  the  Missouri 
River  for  its  western  boundary,  and  is  traversed  by  tho  Council  Blufis 
and  St.  Joseph  Railroad,  The  thriving  city  of  St,  Joseph,  distant  about 
forty  miles  by  rail  from  tho  center  of  the  county,  affords  an  excellent 
market  for  all  kinds  of  agricultural  products. 

Mr.  T.  T.  Tinner,  a  breeder  of  dairy  stock  near  St.  Louis,  writing  to  the 
Department  in  September,  1870,  states  that  ho  knows  of  no  organized 
butter  dairy  within  St.  Louis  County,  the  only  home  supply  coming  from 
farmers  who  manufacture  in  small  quantities  for  individual  customers. 
The  market  supply  is  chiefly  derived  from  Ohio  and  New  York.  Through- 
out the  year  tho  price,  of  good  fresh  butter  averages  40  cents  a  pound, 
extra  qualities  bringing  more.  The  Missouri  cheeso  market  is  supplied 
from  the  products  of  Eastern  States.  Undoubtedly  cheese  and  butter 
manufacture  in  Missouri,  if  conducted  on  a  large  scale  and  sustained  by 
capital,  experience,  and  skill,  would  prove  very  remunerative. 

Mr.  Turner  writes  that  the  introduction  of  improved  dairy  stock  into 
Missouri  is  of  comparatively  recent  date.  Prior  to  I860,  a  few  Jerseys, 
and  perhaps  a  lew  Ayrshires,  were  owned  and  bred  by  small  farmers  in 
the  vicinity  of  St.  Louis,  but  as  late  as  the  close  of  the  war  the  general 
sentimeut  amoug  Missouri  farmers  was  adverse  to  the  purchase  of  im- 
proved stock  fur  dairy  purposes.  In  St.  Louis  County,  since  that  period, 
the  demand  for  Jerseys  has  materially  increased,  although  in  the  State 
at  large  it  is  doubtful  whether  remunerative  sales  of  this  stock  could  be 
made  to  any  extent.  The  demand  for  such  stock  is  chiefly  from  gentle- 
men of  ineaus  residing  near  the  city  who  desire  superior  cows,  and  are 
willing  to  pay  good  prices  to  obtain  them.  While  purchasers  of  this 
class  have  readily  paid  for  grade  Jerseys  at  auction  sales  prices  ranging 
from  $100  10  $200  each,  according  to  tho  grades,  farmers,  on  the  con- 
trary, have  been  disposed  to  sneer  at  sneb  "  fancy  cattle."  As  far  as 
Mr.  Turner's  experience  goes,  the  demand  for  Ayrshires  at  fair  prices  is 
very  small. 

In  an  address  before  the  Ohio  Dairymen's  Association,  at  Wellington, 
Ohio,  in  January,  1X70,  Mr.  George  Williams,  of  Oneida  County,  New 
York,  stated  that  one  of  the  most  successful  dairymen  of  Herkimer  County, 
who  bred  stock  to  supply  the  waste  of  his  herd,  has  fonnd  that  not  more 
than  two  in  live  of  his  calves  prove  sufficiently  valuable  for  the  dairy  to 
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warrant  their  retention.  Mr.  Williams's  own  experience  in  raising 
Shorthorn  grades — a  favorite  stock  with  New  York  dairymen — has  been 
scarcely  more  favorable,  and  has  involved  much  loss.  This  want  of 
success  he  attributes  to  the  tendency  of  the  Short-horn  to  beef.  Not- 
withstanding the  preference  given  by  many  to  animals  of  this  stock  on 
account  of  the  ease  with  which  they  are  fattened  when  declining  in 
milk,  be  is  of  the  opinion  that  this  advantage  is  more  than  counter- 
balanced by  inferiority  in  yield  during  their  milking  period,  when  com- 
Cared  with  Ayrshires,  of  which  latter  it  is  said  that  four  in  five  of  their 
eifers  will  prove  profitable  milkers. 

CHEESE  MAJTUPACTUEE  DJ  THE  SOUTH. 

In  the  report  for  1869,  page  356,  some  new  facta  were  presented  rela- 
tive to  cheese  manufacture  in  the  mountainous  sections  of  North  Caro- 
lina. At  tho  State  Fair,  held  at  Baleigh,  North  Carolina,  in  October, 
1870,  Mr.  William  S.  Cornell,  of  the  J5Ik  Mountain  Factory,  in  calling 
attention  to  the  great  inducements  which  these  sections  offer  to  dairy 
enterprise,  stated  that  they  produce  all  the  valuable  grasses  in  luxuriant 
growth,  are  favored  with  an  abundance  of  cool  water,  and,  at  elevations 
of  3,001)  feet  or  more,  possess  a  climate  unsurpassed  on  the  continent. 
At  tbese  altitudes,  cows  are  not  tormented  in  the  warm  season  by  flies; 
the  night  air  is  so  cool  and  tho  water  of  so  good  quality  that  no  ice 
is  required  to  keep  the  evening's  milk  until  morning ;  and  the  tempera- 
ture of  the  day  is  suflicieutly  low  to  enable  the  manufacturer  to  work 
his  cheese  as  slowly  as  he  desires.  Mr.  Cornell  states  that  while  blue- 
grass  and  white  clover  make  good  milk,  ho  has  found,  by  experiment, 
that  orchard  grass  will  produce  much  more  cheese  than  any  other  vari- 
ety with  which  lie  is  acquainted,  and  he  therefore  strongly  recommends 
seeding  pastures  with  this  grass. 

The  following  is  the  method  of  manufacturing  cheese  at  tho  Elk 
Mountain  Factory :  When  the  milk  is  received  at  night  it  is  placed  in 
the  vat,  tho  agitator  is  put  in  motiou,  and  water  suflicieutly  cool  to 
bring  the  milk  to  a  temperature  of  6ii°,  or  less,  is  kept  running  about  it 
all  night.  When  the  milk  of  the  following  morning  is  added,  the  whole 
is  again  agitated  a  short  time,  to  dissipate  tho  animal  odor;  it  then  re 
ceives  a  supply  of  coloring  matter,  is  heated  lo  Hli°,  and  is  treated  with 
rennet  in  sufficient  quantity  to  induce  signs  of  coagulation  in  fifteen 
minutes,  the  surface  being  kept  slightly  agitated  until  about  tho  time 
of  tbiekeiiiug.  As  soon  us  any  whey  makes  its  appearance  around  the 
edge  of  the  vat,  the  curd  is  cut  with  great  care-  to  avoid  bruising,  and, 
after  it  has  settled  sufficiently  for  the  whey  to  cover  it,  it  is  heated, 
slowly  to  a  temperature  of  88°  or  00°.  It  is  then  cut  again  very  fine, 
and  heated  to  a  temperature  of  98°  or  100°,  at  which  it  is  kept  until 
sufficiently  cooked.  This  may  be  determined  by  tightly  pressing  a 
handful  of  the  curd  and  suddenly  opening  the  hand,  when,  if  thoroughly 
cooked,  it  falls  apart.  The  curd  is  then  gradually  cooled,  until  it  be- 
comes sufficiently  acid,  when  it  reeeives  one  pound  of  salt  to  every  forty 
pounds  of  cord;  is  put  iu  hoops  and  pressed  for  several  hours;  then 
bandaged  and  again  pressed  tor  several  hours.  The  cheese  is  then  car- 
ried to  the  dry-house,  where  it  is  immediately  oiled  with  whey  butter, 
and  left  to  ripen. 

In  a  statement  of  later  date,  Mr.  Cornell  says  that  (bo  factories  ;if 
his  neighborhood  make  a  cheese  of  different  quality  from  the  New  York 
manufacture,  which  is  too  mild  for  tho  Carolina  trade,  bringing  5  cenl.s 
less  per  pound  than  the  product  of  the  home  factories.  The  latter  havo 
been  laboring  nuder  the  disadvantage  of  a  poor  milking  stock,  and  to 
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remedy  this  the  Elk  Mountain  Factory  proposes  to  procure  a  lot  ot 
cows  from  the  North. 

DAIRYING  IN  OHIO. 

At  the  Ohio  agricultural  convention  in  January,  1870,  Mr.  C.  W.  Horr, 
of  Wellington,  a  cheese  manufacturer,  stated  that,  during  the  past  four 
years,  cows  supplying  milk  to  butter  and  cheese  factories  in  that  section 
had  averaged  to  their  owners  an  annual  return  of  850  per  cow,  the 
average  of  some  of  the  best  dairies  being  quite  $60  per  cow.  Mr.  W.  W. 
Wells,  of  Huntington,  who  keeps  thirty-three  cows  ou  a  farm  of  200 
acres,  received  iu  18G8,  as  the  proceeds  of  his  butter,  after  deducting 
charges  for  making  and  boxing,  82,100 ;  and  in  18G9,  a  little  over  $2,300. 
He  has  expended  $200  yearly  for  labor,  aud  8100  iu  keeping  his  stock. 
This  would  make  the  average  net  proceeds  of  his  herd  $1,900  a  year,  or 
$57  5S  for  each  cow.  No  allowance  is  made  in  this  estimate  for  assist- 
ance in  milking  given  by  his  wife  and  one  boy.  Mr.  Horr  stated  that 
the  assistant  assessor  of  his  district  had  informed  him  that  nine-tenths 
of  the  income  tax  collected  from  farmers  in  the  district  were  paid  by 
dairymen,  although  they  do  not  occupy  one-half  of  the  land. 

DAntYTNG  IN  THE  NORTHWEST. 

The  dairy  business  iu  the  States  of  Illinois,  Michigan,  Wisconsin,  Iowa, 
and  Minnesota  is  steadily  increasing.  No  more  favorable  field  is  open 
to  the  enterprising  dairyman.  Partial  statistics  for  these  States  for 
1809  and  1S70  present  the  following  favorable  results: 

Illinois. — Elgin,  in  Kane  County,  is  the  center  of  ono  of  the  leading 
dairy  districts  of  this  State.  It  is  estimated  thafthere  are  9,000  cows 
within  a  radius  of  ten  miles  from  the  city.  During  1870  there  were 
produced  iu  this  district  and  marketed,  or  made  into  butter  and  cheese, 
as  far  as  returns  have  been  received,  a  grand  total  of  3,462,715  gallons 
of  milk.  There  were  manufactured  1,697,705  pounds  of  factory  cheese. 
At  the  Elgin  condensing  factory,  376,106  gallons  of  milk  were  eoudensed 
and  shipped  to  New  York.  At  the  Elgin  butter  factory,  19,560  pounds 
of  butter  were  manufactured,  besides  over  30,000  pounds  of  cream  aujl 
skim  cheese.  Exclusive  of  the  butter  made  at  this  factory,  350,000 
pounds  of  butter  passed  through  the  hands  of  Elgin  merchants.  The 
total  increase  in  the  milk,  butter,  and  cheese  production  of  the  district 
over  that  of  any  former  year  was  25  per  cent.  Elgin  shipped  to  Chi- 
cago 480,000  gallons  of  milk;.  Algonquin,  230,000  gallons;  and  Dundee, 
684,152  gallous.  Dundee  also  shipped  42,980  pounds  of  cheese.  Clin- 
tonville  shipped  6,515  gallous  of  milk  and  600,790  pounds  of  cheese. 

The  Chicago,  Burlington  and  Quiucy  Railway  carried  to  Chicago, 
during  1870.  from  ten  stations,  683,680  gallons  of  milk. 

The  manufacture  of  cheese  by  the  factory  system  is  a  far  more  promi- 
nent branch  of  the  dairy  business  of  Illinois  than  the  manufacture  of 
butter  or  the  sale  of  milk.  The  following  additional  statistics  of  this 
branch,  for  I860  and  1870,  will  make  apparent  the  magnitude  of  this 
interest  in  a  State  that  has  until  recently  given  but  little  attention  to 
dairying: 

Kane  County :  the  total  quantity  of  cheese  made  in  1869  was  3,920,750 
pounds,  which  sold  for  $548,005;  iu  1870  there  were  a  number  of  new 
factories  started.  McHenry  County :  the  total  quantity  of  cheese  made 
in  1809  was  3,475,000  pounds,  which  sold  for  $186,500;  many  new  fac 
tories  were  started  in  1870,  and  the  old  factories  increased  the  number 
of  their  cows.  De  Kalb  County  has  increased  the  number  of  cows  and 
cheese  factories  during  1870 ;  in  1869,  2,113,600  pounds  of  cheese  were 
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made,  aud  $1223,500  were  realized.  In  Cook  County,  in  18G9,  there  wero 
1,710,000  pounds  of  cheese  made,  -which  sold  for  $180,000;  this  county 
has  fifteen  factories,  and  3,000  cows  supply  them  with  milk.  Du  Pago 
Countv  has  seven  factories,  which  made  1,092,500  pounds  in  1809,  selling 
for  $115,000.  Boone  County :  product  of  1869,  807,500  pounds,  which 
sold  for  $85,000;  in  1870  there  was  a  large  increase  of  dairy  products ; 
there  are  seven  factories,  supplied  by  2,200  cows.  Winnebago  County : 
product  of  1809,  439,275  pounds,  which  sold  for  $16,250;  in  1870  the 
factories  were  doubled  and  the  number  of  cows  greatly  increased.  Kan- 
kakee County,  in  18G9,  had  ten  factories, and  made  878,750  pounds,  which 
sold  for  $92,500;  in  1S70  the  number  of  factories  was  increased  to  six- 
teen. Lake  County  had  seventeen  factories  in  1869,  and  made  1,562,125 
pounds,  which  sold  for  8177,750;  number  of  cows,  3,255;  in  1870  the 
number  of  factories  was  increased  -to  twenty.  In  Will  County  there 
were  ten  factories  in  1869;  number  of  cows,  2,500;  product,  1,187,510 
pounds;. net  receipts,  8166,251  40;  since  1869  farmers  iu  this  county 
have  engaged  more  largely  in  dairying.  The  total  number  of  cows  in 
the  dairy  section  of  Illinois,  in  1869,  attached  to  cheese  factories,  was 
36,180;  capital  invested  in  cows,  $1,680,250;  pounds  of  cheese  made, 
17,280,500,  which,  at  an  average  of  14  cents  per  pound,  sold  for  $2,419,279. 
The  cheese  product  of  1870  does  not  much  exceed  that  of  1869,  owing 
to  the  drought  in  the  early  part  of  the  former  year.  The  average  quan- 
tity of  cheese  made  by  each  cow  in  1869  was  475  pounds ;  average  in 
187<X  about  425  pounds. 

lywcon«M. — The  manufacture  of  cheese  is  increasing  in  this  State  with 
great  rapidity.  In  1869  there  were  seventy-nine  factories  in  operation: 
in  1870  this  number  was  increased  to  one  hundred  and  twenty-nine, and 
many  cows  were  added.  In  1869  the  milk  of  13,200  cows  was  used; 
value  of  cows,  at  845  each,  $594,000;  quantity  of  cheese  made,  6,270,000 
pounds;  net  receipts,  8877,800. 

Michigan. — The  manufacture  of  cheese  is  increasing  in  this  State;  also 
the  manufacture  of  butter  by  the  factory  system..  Statistics  are  want- 
ing, but  substantial  progress  was  undoubtedly  made  iu  1S69  and  1870. 

Iotca. — Mr.  N.  Eldred,  of  Iowa  Falls,  reports  as  follows:  "  Iowa  pro- 
duces very  little  cheese,  probably  not  more  than  one-tenth  the  quantity 
consumed  in  the  State.  Interest  iu  the  business  of  dairying  is  being 
awakened,  and  I  think  it  sale  to  predict  that  double  the  quantity  ot 
cheese  now  produced  will  he  made  two  years  hence.  The  cheese  is  made 
in  the  northern  half  of  the  State.  There  was  a  factory  started  in  Wright 
County  last  season,  one  iu  Humboldt,  two  or  three  in  Cerro  Gordo,  one 
in  Jones,  and  my  own  in  Hardin  County ;  all  on  a  small  scale.  My  fac- 
tory is  perhaps  a  fair  sample:  whole  number  of  cows,  100;  ran  four 
mouths;  whole  unmber  of  pounds  of  cheese,  21,000;  sold  at  home  at 
15  cents  per  pound." 

Minnesota. — This  State  has  now  a  large  number  of  factories.  Bowen 
Brothers  have  one  at  Randolph,  Dakota  County,  that  uses  the  milk  of 
500  cows.     In  1870  there  were  about  twenty -live  factories  in  operation. 

The  number  and  product  of  cheese  factories  in  Indiauawere  increased 
in  1S70  sufficient  to  supply  the  home  consumption  of  the  State. 

Mr.  I.  II.  Wauzcr,  of  Elgin,  Illinois,  has  established  a  cheese  factory 
atCameroi,  Missouri,  with  fair  prospects  of  success. 

Prize  design  for  a  butter  ami  cheese  factory. — The  Northwestern  Dairy- 
men's Association  has  awarded  a  prize  to  Mr.  M.  H.  Thompson,  of  Elgin, 
Illinois,  for  a  design  of  a  butter  and  cheese  factory.  The  plan,  a  draw- 
ing of  which  is  presented  herewith,  makes  the  measurement  of  the  main 
building  30  by  00  feet;  wing,  or  manufacturing  room,  28  by  28  feet,  one 
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story  high  ;  ice-houBe,  12  by  10  feet,  with  butter  cellar  underneath ;  en- 
gine room,  12  by  16  feet.    'The  chceae-room  (wing)  is  built  3  feet  below 


the  level  of  the  main  building,  that  the  milk  may  be  conducted  instead  ol 
carried.  If  intended  for  winter  use,  the  first  story  must  be  of  stone, 
with  walls  IS  inches  thick.  The  partitions  should  be  of  brick.  The 
cost  is  estimated,  upon  the  basis  of  freight  and  material  in  Fox  Biver 
Valley,  ns  follows:  masonry,  $500;  superstructure,  $2,200;  equipment, 
81,800 ;  total,  $4,C00.  The  points  of  excellence  claimed  are  compact-  ( 
ness,  capacity  iu  proportion  to  cost,  adaptability  to  any  site,  changeof 
size  without  change  of  plan,  and  adaptation  to  either  winter  or  summer 
work. 

DAIRYING-  IN  OAJLTFOBNIA. 

Favored  by  an  equable  climate,  the  dairy  interest  is  rising  to  a  prom- 
inent position  in  California,  and  promises  to  add  largely  to  the  wealth 
of  the  State  at  no  distant  day,  both  in  meeting  the  demand  for  home 
consumption  and  in  the  increase  of  exports.  The  counties  of  Lake, 
Sonoma.  Marin,  San  Mateo,  Santa  Cruz,  Santa  Clara,  Monterey,  and 
San  Lnis  Obispo,  forming  the  central-coast  section  of  California,  con- 
stitute the  chief  dairy  section  of  the  State.  The  more  northern  counties 
of  Mendocino  and  Humboldt,  though  perhaps  equally  well  adapted  to 
the  dairy  by  soil  and  climate,  are  as  yet  scantily  settled  and  poorly  pro- 
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Tided  with  market  facilities.  The  eight  comities  above  mentioned  are 
reported  to  contain  about  25,000  milch  cows,  distributed  among  dairy 
estates  of  widely  varying  magnitude.  The  largest  dairy,  that  of  Howard 
&  Shafter,  in  Marin  County,  numbers  between  3,00t>  and  4,000  cows. 
Steele  Brothers,  cheese  manufacturers,  own  two  herds  of  700  cows  each, 
one  in  San  Mateo  County,  .and  the  other  in  San  Luis  Obispo  County. 
In  Monterey  County,  Mr.  8.  C.  Abbott  owns  1 ,000  cows,  a  herd  of  excellent 
butter-making  stock,  cliielly  of  Devon,  Short -horn,  and  Alderaey  blood, 
besides  a  large  number  of  steers  and  young  cattle.  Other  dairies  num- 
ber respectively  300,  400,  and  000  cows.  There  are  many  important 
dairies  in  the  interior,  but,  as  a  rule,  that  portion  of  the  Stale  suffers 
the  disadvantages  of  greater  summer  heats  and  inferior  pasturage.  We 
give  below  some  interesting  facts  in  regard  to  the  present  condition 
of  the  dairy  interest  iu  California,  derived  from  the  statements  of  Mr.  X. 
A.  Willard,  of  New  York,  who  visited  that  State  during  the  summer  ot 
1870,  in  company  with  other  distinguished  agriculturists  from  the  East. 

The  dairy  sections  of  the  coast  country  possess  a  low,  even  tempera 
ture,  with  winters  so  mild  that  cattle  need  but  little  shelter,  and  are 
often  wintered  without  other  food  than  what  they  obtain  from  the  fields. 
Even  in  these  favored  localities,  however,  the  practice  of  good  managers 
is  to  give  a  daily  allowance  of  fodder  in  November  and  December,  dur- 
ing the  early  part  of  the  rainy  season,  at  which  time  the  old  grass  is 
injured  by  the  washing  of  copious  rains  and  the  new  growth  is  yet 
immature.  After  the  close  of  December,  green  pasturage,  embracing 
wild  oats,  the  nutritious  bnnch  grass,  and  other  native  grasses,  is  found 
in  abundance  until  June  or  the  beginning  of  July,  when  the  dry  season 
commences,  which  lasts  until  the  latter  part  of  October,  and  sometimes 
until  December.  During  this  dry  season,  the  buuch  grass  and  other 
wild  herbage,  though  browned  and  crisped  by  the  sun,  afford  a  grate- 
ful nourishment  to  the  stock,  keeping  it  in  high  condition.  The  period 
from  the  Iwginning  of  January  to  June,  in  California  dairy  localities, 
corresponds  to  the  best  grazing  season  of  the- Atlantic  slope. 

On  the  1st  of  August  Mr.  Willard  visited  the  Howard  and  Shafter 
ranch,  situated  at  Point  Reyes,  Marin  County,  near  San  Francisco,  and 
claimed  to  be  the  largest  butter  dairy  estate  in  the  world.  It  has  a  coast 
range  of  fifty  miles,  and  contains  75,000  acres,  the  surface  of  which  is 
diversified  by  a  succession  of  hills  and  valleys,  varied  occasionally  by 
large  level  tracts.  As  an  instance  of  the  expenditures  which  have  been 
made  on  the  property,  it  is  stated  that,  at  the  time  of  this  visit,  one 
hundred  miles  of  fencing  had  been  constructed,  at  a  cost  of  8-100  per 
mile,  amounting  to  $40,000  for  fences  alone.  The  climate  is  cool,  the 
temperature  seldom  rising  above  0J°,  or  sinking  below  3!P,  the  average 
for  the  year  being  about  00°.  Stated  in  round  numbers,  there  are  3,000 
cows  iii  milk  on  the  estate,  divided  into  twenty-one  dairies.  Improve- 
ment of  milk  stock  was  commenced  in  1SJ.S  by  crossing  common  eastern 
cows  with  two  thorough-bred  Short-horn  bulls  of  a  good  milking  family, 
brought  from  Vermont  at  a  cost  of  810,000.  A  year  or  two  afterward, 
twenty-two  head  of  Devon  cattle,  were  introduced,  but  did  not  prove 
Bai.isif:tctory  for  daily  purposes,  and  were  subsequently  discarded, 
Since  1S0.1  Short-horns  have  been  the  favorite  stock,  and  the  practice 
has  been  to  raise  annually  one-fifth  of  the  calves  front  the  best  cows, 
resulting  in  a  good  average  product  of  milk  at  the-  present  time.  The 
animals  are  finite  small,  compared  with  the  general  standard  of  Short- 
horns, and  are  more  active  than  usual  for  that  breed,  but,  were  healthy 
and  in  excellent  condition  when  -seen.  lr.  is  Mr.  Willard's  opinion  that 
Ayrshires  are  better  adapted  to  the  locality. 
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With  tlio  exception  of  the  "  Homo  Kanche,"  the  various  divisions  of 
the  estate,  with  the  cows  and  the  necessary  buildings,  are  let  to  tenants, 
generally  at  a  rent  rate  of  $30  per  cow,  tenants  being  required  to  raise 
one-fifth  of  the  calves  and  to  build  or  keep  in  repair  certain  fences,  the 
owners  providing  the  materials.  Farm  implements  and  dairy  utensils 
are  furnished  by  the  tenants.  The  dairies  average,  for  the  season,  a 
yield  of  about  180  pounds  of  butter  per  cow. "  Mr.  Willard  thus  describes 
the  butter-worker  used  by  these  dairies : 

It  consists  of  a  heavy  oak  slab,  of  circular  form,  set  at  an  inclination,  ho  as  to  allow 
the  buttermilk  to  pass  off,  and  revolves  on  rollers  arranged  in  a  standard  which  sup- 


At  the  lower  ond  of  the  machine,  and  just  beyond  tho  circular 
slab,  tburo  is  an  upright,  at  tho  top  of  which  is  fastened  a  metal  socket  for  tho  recep- 
tion of  tlio  lover  used  in  working  tho  butter.    This  socket  works  on  a  universal  joint, 


o  permit  of  its  being  moved  in  any  direotion.    A  plank,  with  grooves 

outer  edges,  is  arranged  below  the  circular  slab,  to  catch  the  buttermilk  and  m 

flowing  from  the  butter  during  the  process  of  working,  and  is  also  slightly  inclined, 
so  that  all  slops  pass  off  along  the  grooves  and  are  deposited  in  a  tub;  By  this 
arrangement  the  circular  slab  or  bed  or  tie  bntter-worker  can  be  moved  backward  or 
forward,  on  the  plane  of  its  circle,  while  the  universal  joint,  to  which  the  lever  is 
attached,  allows  the  lever  to  be  handled  in  any  direction.  These  butter-workers  ore 
the  most  convenient  we  have  seen. 


The  butter  is  sent  to  San  Francisco,  and  has  a  high  reputation  in 
that  market,  bringing,  in  rolls,  33  to  35  cents  per  pound,  and  in  casks 
30  and  33  cents,  at  wholesale.  It  is  firm  and  waxy  in  texture,  and  the 
best  specimens  are  of  excellent  quality,  showing  that,  with  the  skillful 
management  exhibited  in  the  butter  factories  of  Orange  County,  Hew 
York,  the  very  finest  product  could  be  obtained.  The  low,  even  tem- 
perature, tho  softness  and  purity  of  the  water,  and  the  sweet  and  health- 
ful food  contribute  to  such  a  result  in  favoring  the  best  condition  of 
milk. 

At  the  Muddy  Hollow  Dairy  there  were  166  cows  in  milk.  The  man- 
ager stated  that,  in  flush  of  food,  when  cows  were  at  their  best,  the 
average  daily  product  of  butter  was  one  and  one-fourth  pound  per  cow. 
The  texture  was  solid  and  waxy,  the  flavor  fair,  but  wanting  in  the  pecu- 
liar aroma  of  the  finest  grades  of  Hew  York  butter.  The  churning  is 
done  by  horsepower. 

Tho  "Home  Ranch"  contains  3,000  acres,  and  on  the  farm,  or 
connected  with  it,  were  413  cows,  400  heifers — which  were  being 
raised  for  milk — 158  horses,  and  about  2,000  beef-cattle.  The  beef- 
cattle  arc  sent  to  market  at  the  age  of  three  years  or  more,  and 
bring  from  $40  to  $60  per  head.  Cows  come  in  from  December  to 
March,  in  which  latter  month  it  is  desired  that  they  all  be  in  milk. 
Here,  as  on  the  other  farms,  the  bunch-grass,  or  grama,  is  depended 
upon  for  pasture,  the  hay  consisting,  as  it  does  generally  throughout 
the  State,  of  oats,  cut  while  the  straw  is  green.  About  one  hundred 
tons  of  this  hay  were  harvested  daring  the  season,  grown  on  fifty 
acres.  Beets  are  raised  in  considerable  quantities  for  cattle  food,  roots 
and  tops  being  cut  up  together,  and  fed  to  cows  in  milk  at  the  rate  of  a 
pailful  each  per  day.  On  this  ranch  the  cows  receive  occasional  sup- 
plies of  food  as  early  as  the  month  of  August,  according  to  the  state  of 
the  weather,  it  being  the  intention  to  restrain  the  cows  from  ranging 
over  the  hills  during  tho  prevalence  of  chilling  winds.  Other  dairies 
which  were  visited  showed  a  product  of  butter  averaging  one-half 
pound  daily  per  cow,  the  average  in  the  flush  of  the  season  reaching 
one  and  one-quarter  pound  per  cow.  In  summing  up  his  observations, 
Mr.  WUlard  points  out  the  advantages  which  would  result  from  division 
into  smaller  tenant  farms,  each  supporting  seventy  or  eighty  cows,  and 
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from  the  establishment  of  cheese  and  batter  factories  at  convenient 
points. 

Taking  the  presented  data,  as  the  basis  of  an  estimate,  it  would  appear 
that  the  total  batter  product  of  the  year  at  the  Point  Reyes  estate 
reaches  about  540,000  pounds,  bearing  a  pecuniary  value  of  $175,000. 

A  letter  dated  November  16,  1870,  received  by  the  Department  from 
Mr.  Shaftcr,  one  of  the  proprietors  of  the  Point  Reyes  estate,  states 
that  this  great  dairy  enterprise  was  commenced  with  a  stock  of  Texas 
cattle,  a  large  variety  of  grades  being  afterward  purchased,  and  im- 
provement persistently  carried  on  by  crosses  with  bulls  of  approved 
breeds.  The  stock  of  cows  at  the  present  time  is  estimated  to  be  worth 
845  per  cow,  average  valuation.  The  estate  comprises  twenty-three 
organized  dairies,  and  the  intention  is  to  increase  this  number,  in  1871, 
to  thirty  dairies,  with  an  aggregate  of  4,500  cows.  The  batter  is  churned 
in  box  charns,  measuring  about  54  by  20  inches,  and  revolving  forty-five 
times  per  minute  on  their  longest  diameter.  The  hands  are  not  per- 
mitted to  come  in  contact  with  the  butter  during  any  of  the  processes 
of  manufacture  and  packing. 

A  correspondent  of  the  Department  in  El  Dorado  County  writes  that, 
during  the  active  season  of  1870,  4,000  cows  were  employed  in  the 
dairy  business  in  that  county,  and  that  the  business  is  rapidly  increas- 
ing. The  mountain  valleys  afford  green  grass  during  the  summer 
months,  when  the  river  valleys  are  dry. 

In  the  San  Francisco  market,  during  the  years  18C7-:C8-'09,  wholesale 
rates  of  the  best  grades  of  State  butter  ranged  from  t0  cents  in  Novem- 
ber and  December  to  35  cents  at  the  close  of  May,  when  prices  were 
at  their  minimum.  Eastern  butter  is  sold  during  the  same  period  at 
much  lower  rates.  During  1870  prices  have  been  reduced  by  unusually 
large  importations  from  the  east,  consequent  upon  the  increased  facili- 
ties of  transportation  afforded  by  the  Pacific  Railroad. 


MANAGEMENT  AND  PROFIT  OF  FOWLS. 

Except  among  professional  ]  poultry  -breeders,  and  amateurs  who  can 
afford  V>  gratify  their  faucy  without  regard  to  pecuniary  remuneration, 
poultry  has  usually  been  left  to  care  for  itself  to  a  great  extent.  The 
real  profit  of  poultry-keeping  is  becoming  better  understood,  however, 
and  the  care  of  fowls,  in  regard  to  both  food  and  shelter,  is  increasing. 

In  the  milder  seasons  of  the  year,  domestic  fowls,  left  to  their  own 
free  ways,  arc  almost  invariably  healthy.  They  secure  exercise,  pure 
air,  pure  water,  variety  of  food,  and  access  to  fine  dry  soil  in  which  to 
bathe.  As  health  is  the  first  condition  of  success  in  poultry-keeping, 
this  tact  presents  the  key  to  the  whole  matter,  of  profitable  manage- 
ment of  poultry  on  farms  and  in  large  numbers  as  a  specialty.  If 
titty  hens,  kept  in  health,  can  be  made  to  produce  a  clear  annual  profit 
of  ®50,  a  thousand  in  like  condition  may  be  made  to  yield  a  propor- 
.  tionate  profit.  The  chief  difficulty  experienced  is  that  of  keeping  large 
numbers  in  good  condition,  and  this  difficulty  arises  from  failure  to  ob- 
serve to  the  extent  required  the  conditions  which  promote  success  with 
a  few  fowls.  The  proportion  of  range  necessary,  of  sheltered  space,  oi 
food,  water,  care,  &c,  must  be  extended  mathematically  in  proportion 
to  the  number  of  fowls  kept;  and  then,  other  things  being  equal,  the 
profit  is  as  certain  with  many  hens  as  with  a  few. 
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Upon  the  farm,  where  a  few  fowls  are  kept  for  the  benefit  of  the 
family,  and  have  daring  much  of  the  year  free  range,  most  of  the  con- 
ditions of  moderate  success  are  attained.  With  a  little  care  and  ex 
pensc,  however,  absolutely  necessary  at  some  seasons  of  the  year,  better 
results  may  always  be  secured;  and  regular  care  is  necessary  from 
those  who  in  cities  or  villages  engage  in  poultry-keeping  for  pleasure 
or  profit,  hoping  for  success. 

It  is  obvious  that  poultry  must  have  room  for  exercise,  and  a  place  for 
rest,  laying,  and  brooding,  and  such  places  should  be  fruitful,  convenient, 
and  healthfnlly  located.  The  best  soil  upon  which  to  keep  poultry  is  a 
sandy  one,  resting  upon  gravel,  as  it  retains  the  least  moisture ;  stag- 
nant moisture  being  a  fruitful  source  of  disease.  Any  soil  upon  which 
an  inclosure  for  fowls  is  erected  should  be  well  drained.  The  place 
should  have  a  southern  or  southeastern  slope,  preferably  the  former,  and 
be  sheltered  from. the  north  and  east,  thus  securing  warmth  of  the  sun 
and  of  location,  and  security  from  cold  winds.  The  hen-house  should 
afford  proper  shelter  and  warmth;  perches  and  nests  should  be  kept 
clean  and  the  air  pure,  without  permitting  any  perceptible  draught. 
The  floor  should  be  hard  and  perfectly  dry,  concrete  or  solidly  packed 
earth  being  the  best  material.  Whether  composed  of  stone,  brick,  or 
wood,  the  house  must  be  suited  to  the  nature  of  its  occupants.  Success 
will  be  diminished  in  proportion  to  the  neglect  of  any  of  these  condi- 
tions. 

A  room  eight  to  ten  feet  square  is  large  enough  for  a  roosting  and  lay- 
ing house  for  twcBty-flvc  hens.  If  the  walls  are  plastered,  the  protection 
against  vermin  and  cold  will  bo  greater  than  when  otherwise.  The  sunny 
side,  except  of  the  nest-room,  Bhould  ho  composed  of  glass  commeno- 
ing  one  foot  above  the  ground  or  floor,  and  if  the  glass  is  small  there 
will  be  less  liability  of  breakage  by  the  fowls.  The  perches  should  be 
tow,  especially  for  the  heavier  breeds,  unless  there  is  convenient  access 
to  them  by  means  of  steps,  so  that  the  fowls  may  not  injure  themselves 
in  jumping  to  the  floor.  A  good  arrangement  is  one  iu  which  one  perch 
is  elevated  above  the  other  and  behind  it,  the  perches  being  about  two 
feet  apart  and  the  lower  one  two  feet  from  the  floor.  Some  prefer,  how- 
ever, not  to  furnish  perches  for  Cochins  and  Brahmas,  but  to  litter  the 
floor  with  straw  each  night  for  them  to  rest  upon.  Perches  for  heavy 
fowls  should  be  broad  enough  to  give  good  support  to  the  breast,  or 
deformity  of  the  breast-bone  will  ensue.  The  gronnd  beneatWshonld 
in  all  cases  be  strewed  with  sand  or  ashes,  and  removed  often  enough 
to  prevent  taint.  Boxes  for  nests  for  sitting  should  be  movable,  for 
convenience  of  cleansing,  secluded,  and  placed  low.  Many  place  the 
nests  upon  the  ground.  Chopped  straw  is  a  good  material  with  which 
to  fill  nest-boxes,  and  should  be  clean.  Where  the  fowls  cannot  have 
perfect  freedom,  it  is  necessary  for  their  health  that  an  inclosed  yard 
should  join  the  hen-house,  to  which  they  may  have  access.  An  eighth 
of  an  acre  in  grass  is  the  proper  proportion  of  land  for  twenty -five 
hens,  but  a  smaller  yard  will  answer  if  kept  perfectly  clean,  and  if  a 
sufficient  amount  of  vegetable  food  is  supplied.  Feed  and  water  troughs 
or  boxes  of  sutlieieut  capacity  should  be  provided,  and  so  arranged  for 
cleanliness  and  economy  as  to  prevent  the  fowls  from  having  access  to 
them  in  any  unnecessary  way.  If  more  than  one  breed  of  fowls  are  to 
be  kept,  the  arrangements  for  their  accommodation,  above  suggested, 
should  be  duplicated.  If  a  smaller  number,  the  proportions  of  bouse 
and  yard  may  be  diminished.  These  arrangements  are  such  as  are 
Buggusted  and  approved  by  the  most  experienced  keepers, '  both  in 
England  and  America. 
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Large  numbers  of  fovls  may  be  profitably  kept  by  observing  in  due 
proportion  the  conditions  of  success  with  a  few.  They  may  be  kept  in 
large  flocks,  with  extended  conveniences,  or  divided  into  small  flocks  of 
fifty  or  less.  It  is  reasonable  to  suppose  that  want  of  success  with  large 
numbers  of  birds  is  most  frequently  caused  by  neglect  in  the  matter  of 
cleanliness  and  food,  causing  disease,  or  low  condition,  destructive  of 
profit,  since  it  has  been  demonstrated  by  years  of  experience  that  thou- 
sands of  fowls  may  be  kept  together  with  large  and  certain  remunera- 
tion. The  editor  of  the  Massachusetts  Ploughman,  August  27. 1870,  re- 
marks that  ho  has  "frequently  expressed  the  conviction  that  with  proper 
management  a  large  number  of  fowls  will  prove  proportionately  as  profit- 
able as  a  small  number,"  and  recommends  in  substance  as  follows:  That 
an  acre  of  laud,  at  least,  should  be  given  to  every  two  hundred  fowls; 
wild,  rocky  land  covered  with  hushes  being  as  good  as  any ;  and  that  a 
flock  of  a  thousand  should  have  Bix  acres.  It  should  be  fenced  with 
boards  or  pickets,  and  houses  should  be  erected,  according  to  plans 
approved  for  smaller  numbers,  large  enough  to  accommodate  a  hundred 
fowls  with  shelter,  roosts,  and  nests.  They  should  face  the  south,  and 
the  fronts  should  be  partially  or  entirely  glazed,  the  sashes  opening  on 
hinges  at  the  top,  so  as  to  be  opened  in  summer  for  free  circulation  of  air. 
There  should  also  be  provided  a  number  of  low  sheds  about  the  grounds, 
beneath  which  the  fowls  may  take  shelter  from  the  sun  and  storms. 
There  should  bo  abundance  of  pure  water,  easily  accessible.  Fowls 
selected  for  breeding  should  be  kept  separate  from  the  others,  iu  flocks 
of  twenty,  with  the  proper  complement  of  male  birds.  This  writer 
farther  says : 

"Willi  a  large  flock  properly  kept  on  sucli  a,  tract  0 
question  as  to  its  profits.    TUo  poulterer  embarking  in 

1.  That  the  cheapest  anil  most  accessible  land  is  the  most  desirable,  always  provided 
that  a  near  and  sine  market  is  at  command. 

2.  That  the  utmost  economy  consistent  with  the  safety,  comfort,  an;!  health  of  the 
ponltrr  should  bo  exercised  in  the  erection  of  tlio  buildings  and  fences. 

3.  That  an  abundance  of  pure  water  is  accessible  or  attainable. 

4.  That  ion  Is  over  three  years  old  are  not  profit  able,  and  a  stock  should  be  thoroughly 
renewed  every  tiro  years. 

J>.  That  only  Hie  largest,  hardiest,  anil  best  fowls  should  be  used  as  breeders. 

C  That  a  careful  supervision  of  the  Hock  is  necessary,  and  that  it  enjoy  Iho  most 
perfect  health  and  greatest  comfort  in  summer  and  winter. 

These  suggestions  accord  with  the  conditions  under  which  Mr.  War- 
ren Leland,  of  New  York,  has  successfully  raised,  for  many  years,  large 
numbers  of  fowls,  securing  abundance  of  eggs  and  poultry,  principally 
for  use  in  the  Metropolitan  1  iotel  in  the  city  of  New  York.  Mr.  Leland's 
method  with  fowls  is  reported  in  the  Transactions  of  the  American  In- 
stitute for  18GS-'«9;  and  from  that  work,  and  his  letters  to  the  Farmers' 
Club  of  that  Institute  and  to  this  Department,  we  condense  the  following 
statement: 

Do  devotes  eigliteeu  acres  in  one  yard  of  his  "Highland  Farm,"  at 
Rye,  New  York,  to  his  poultry,  consisting  of  hens,  ducks,  turkeys,  and 
geese.  The  broods  have  another  large  lot,  and  the  turkeys  have  a  half- 
mile;  range.  The  eighteen -acre  lot  is  rough  land,  uusitited  for  tillage, 
having  in  it  rocks,  bushes,  grass,  weeds,  and  sandy  places,  and  also  a 
poud.  It  is  supplied  with  heaps  of  aslie:-,  bones,  lime,  and  a  portion  is 
occasionally  plowed  to  furnish  worms.  The  fowls  have  woods  and 
bushes  to  range  in,  the  turkeys  trees  to  roost  in,  and  the  ducks  and 
geese  enjoy  the  privileges  of  the  pond.  There  are  natural  aud  artificial 
shelters  for  all,  consisting  of  sheds,  hillsides,  bushes,  nooks,  and  hiding 
places  of  all  sorts  for  hens  with  broods,  and  trees  are  cut  and  bent 
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dowu  iuto  the  grounds  for  shelter  and  roosts.  The  wings  of  none  arc 
clipped",  and  the  liens  may  scratch  and  turkeys  fly  at  pleasure  within  the 
limits  of  the  grounds.  After  a  trial  of  some  years,  Mr.  Leland  has  dis- 
carded coops,  finding  that  the  greater  freedom  ho  allows  the  more 
healthful  and  profitable  are  his  fowls.  The  principal  features  of  his 
system  are  freedom,  cleanliness,  proper  and  sufficient  food  during  the 
year,  and  change  of  cocks  every  spring,  in  summer,  with  the  range 
they  have,  -his  fowls  secure  a  good  supply  of  animal  food  from  the  fields, 
in  worms,  grubs,  bugs,  grasshoppers,  &c  They  are  also  supplied  at  all 
seasons  with  the  refuse  scraps  from  the  Metropolitan  Hotel.  Mr.  Leland 
says :  "  Egg-making  is  no  easy  work,  and  hens  will  not  do  much  of  it 
without  high  feed.  They  need  just  what  a  man  who  works  requires— 
wheat  bread  and  meat."  He  feeds  wheat,  even  when  it  costs  $2  per 
bushel.  No  old  nests  are  allowed.  After  each  brood  is  hatched  the 
boxes  are  taken  out  and  whitewashed  inside  and  out,  and  after  lying  in 
the  sun  and  rain  a  few  days  they  are  half  filled  with  olean  straw  and 
returned  for  use.  The  old  straw  is  burned.  Each  of  the  250  to  300 
hens  on  hand  in  the  spring  is  permitted  to  have  one  brood  dnring  the 
year.  Four  or  five  will  have  broods  the  same  day,  and  to  the  hen  which 
appears  to  be  the  best  mother  all  the  chicks  are  given.  The  others  are 
given  a  cold  bath  and  placed  in  confinement  a  few  days,  after  which 
they  return  to  the  flock  and  their  nests.  Mr.  Leland  produces  a  great 
many  eggs,  which  pay  for  food  and  attendance,  and  makes  sales  of 
poultry,  amounting  to  several  thousand  dollars  annually.  If  a  hen 
comes  off  about  the  1st  of  April  with  ten  chickens,  by  the  middle  of 
June  they  will  weigh  twenty  pounds  and  be  worth  85.  Mr.  L.  asserts 
that  ho  can  produce  a  thousand  pounds  of  poultry  cheaper  than  he  can 
produce  the  same  weight  of  mutton,  beef,  or  pork.  He  finds  as  great 
profit  from  turkeys  as  from  hens,  and  greater  with  more  attention. 
One-year-old  turkeys  are  found  to  be  the  best  mothers,  and  gobblers  of 
that  age  are  also  preferred.  '  Three  hatchings  are  put  with  one  turkey 
in  a  large  coop,  half  hidden  in  tall  grass,  as  bare  ground  is  fatal  to  the 
young.  The  chicks  do  not  require  food  until  the  third  day,  when 
cracked  wheat  is  given  them.  They  require  great  care  during  the  first 
two  weeks,  and  must  not  be  left  out  in  the  rain  or  wet,  but  after  that 
age  they  grow  without  much  care.  After  the  season  of  grasshoppers 
they  are  fed  on  com,  and  late  in  September  they  are  ready  for  market. 
In  the  fall  of  1808  Mr.  Leland  sold  450  turkeys,  grown  that  year,  for 
81,752— nearly  84  each.  He  also  sold  320  ducks  for  $352,  and  over  80 
geese  at  $1  80  each.  No  food  is  given  the  geese  after  they  have  feath- 
ered; yet  Mr.  L.  says  other  poultry  is  better  and  more  profitable.  He 
holds  ducks — a  cross  between  pure-bred  Muscovy  and,  English,  which 
are  hardy,  finest  for  meat  and  best  for  eggs — in  high  esteem.  The  latter 
are  fed  on  corn.  His  young  chickens  in  1868  numbered  about  3,000, 
and  his  stock  of  all  kinds  of  poultry  about  4,000.  It  was  estimated  to 
be  worth  $4,000  in  November  of  that  year,  when  poultry  was  higher 
than  it  has  since  been.  Mr.  Leland  prefers  the  large  bronze  turkeys, 
Poland  geese,  which  lay  earliest,  and  light  Brahma  hens.  His  cocks 
are  of  all  kinds,  as  he  finds  excellent  results  from  the  crosses  secured, 
and  uo«old  cocks  are  allowed  on  the  place.  When  nine  months  old"  his 
early  spring  pullets  begin  to  lay,  and  he  gets  200  to  250  eggs  daily 
during  the  cold  season.  He  prefers  the  Brabmas  because  they  mature 
early  for  spring  chickens,  are  handsome,  hardy,  good  layers,  look  well 
when  dressed,  and  are  of  large  size.  No  other  hens  are  kept  The 
Black  Spanish  and  White  Leghorn  have  been  found  better  for  eggs,  but 
y  are  undesirable  for  the  table.    He  feeds  corn,  wheat,  chopped 
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turnips,  refuse  cabbage,  and  the  waste  bread  and  meat  scraps  from  his 
hotel,  and  soar  milk  from  his  farm ;  also  burnt  bones,  lime,  "&e.,  for 
shell-making.  During  the  past  ten  years  Mr.  L.  has  annually  raised 
about  3,000  chickens,  450  turkeys,  and  500  ducks  and  geese,  and  he 
thinks  that  the  business  might  bo  made  generally  profitable,  especially 
in  rocky  neighborhoods,  and  on  a  scale  more  extensive  than  his  own. 
He  says : 

The  great  secret  of  my  success  is  in  keeping  near  tho.  conditions  of  natnre.  At  the 
outset  I  became  convinced  that,  above  ail  things,  fowls  must  have  space  ami  cleanli- 
ness; that  they  cannot  be  expected  to  do  well  if  confined  in  cramped  and  offensive 
quarters'.  With  space  and  cleanliness,  I  cannot  understand  why  tho  number  need  bu 
limited. 

He  has  never  kept  an  account  of  his  poultry  business,  being  satisfied 
with  its  continuous  success.  He  pays  8250  per  year  and  board  to  one 
man  to  attend  his  fowls,  and  buys  about  200  bushels  of  grain  each 
year,  which,  with  the  vegetables  and  refuse  from  his  hotel,  interest  on 
land,  and  cost  of  buildings,  make  up  the  regular  expenses. 

The  committee  of  the  American  Institute  Farmers'  Club,  appointed 
to  visit  poultry  yards  and  ascertain  the  best  mode  of  wintering  poultry, 
reported  through  its  chairman,  Mr.  J.  B.  Lyman,  that  Mr.  Lelaud  had 
the  best  winter  quarters  for  his  hens,  ducks,  and  geese,  they  had  ever 
seen.  The  following  description  of  his  winter  management  of  poultry 
is  taken  partly  from  the  report  of  tho  committee,  and  in  part  from 
statements  given  by  Mr.  Lelaud.  For  the  winter  quarters  of  his  flock — 
which  at  that  season  is  reduced  to  300  early  spring  pullets,  30  cocks, 
30  turkeys,  (sometimes  many  more,)  and  a  few  geese  and  ducks — he  has 
a  stone  building  75  feet  long  and  25  feet  wide,  which  faces  the  south. 
The  openings  oil  the  north  side  are  small  and  filled  with  window-glass, 
and  in  some  cases  with  double  sashes.  Those  on  tho  south  are  much 
larger,  consisting  of  double  doors,  which  arcopenedou  sunny  days.  In 
the  middle  of  the  north  side  is  a  wide  old-fashioned  fire-place.  Nearly 
every  day  iu  winter  afire  is  kept  up  with  chunks,  knots,  and  logs  that, 
would  otherwise  be  useless.  The  walls  being  of  stone  and  the  floor  cl 
earth  or  rock,  the  flro  cau  be  left  without  danger.  The  chimney  ca:i 
easily  be  closed,  or  the  logs  railed  out  into  the  middle  of  the  building, 
and  feathers  or  sulphur  be  used  tor  fumigation,  which  is  doue  whenever 
hcn-lice*appear.  Smoke  is  found  to  be  better  than  carbolic  acid,  or  ker- 
osene, or  whitewash,  to  drive  away  vermin.  On  cold  and  wet  days  the 
fowls  gather  before  the  fire,  warm  themselves  and  trim  their  feathers; 
and  when  the  fire  dies  out  they  wallow  in  the  warm  ashes.  Lime  ami 
plaster  are  freely  used  in  the  building  to  absorb  odors  and  compost 
droppings,  ltoosts  are  made  of  oak  slats  an  inch  thick  and  two  and  one 
half  inches  wide,  fastened  to  the  rafters  near  the  ridge.  About  two 
feet  below  the  perches  is  a  scaffold  of  boards  that  fit  closely.  This  is 
covered  with  plaster  and  ashes  front  time  to  time,  which,  with  the  accu- 
mulated droppings  of  the  hens,  are  frequently  swept  off,  put  into  barrels 
with  all  refuse  filth,  and  used  upon  coin  laud.  The  tuauure  is  valued 
at  SI  per  year  from  each  heu,  as  the  same  amount  of  fertilizing  salts  in 
bone-dust  which  would  cost  850  is  annually  saved  fronj  fifty  hens. 
The  wide  perches  used  enable  the  hens  to  cover  their  feet  entirely  with 
their  warm  feathers,  and  prevent  freezing  in  the  coldest  nights.  The 
offal  of  the  farm  and  refuse  from  the  kitchen  are  thrown  into  this  hen 
house  to  be  picked  over ;  aud  besides  this  the  poultry  is  fed  about  :i 
bnshel  of  corn  per  day  in  winter,  and  hall'  a  bushel  in  summer.  Mr. 
Leland  raises  excellent  crops  of  com,  having  the  best  manure,  and  he 
feeds  the  product  of  four  acres  in  keeping  and  fattening  bis  poultry. 
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Tho  use  of  fumigation  for  driving  away  vermin  may  be  successful  id 
a  building  such  as  we  have  described,  but  cannot  be  relied  on  as  the 
best  means  under  all  circumstances.  Whitewash  for  walls,  perches, 
nests,  &c,  will  always  be  found  useful;  and  probably  the  best  for  pro- 
tection against  insects  is  that  in  which  an  ounce  of  carbolic  acid  is  used 
with  each  four  quarts  of  lime-water.  This  recipe,  it  is  claimed,  is  cur- 
tain death  to  parasites.  A  solution  of  one  part  of  acid  to  sixty  pans  of 
warm  wuter  may  he  used  then  thoroughly  wet  with  it  on  all  parts  of  the 
body,  and  afterward  as  a  wash  for  fowls,  the  mixture  being  cooled  before 
use,  and  the  fowls  placed  on  dry,  clean  straw  and  dried  iu  the  sun.  A 
„soap  for  washing  fowls,  also,  may  be  made  by  dissolving  four  pounds  of 
common  bar-soap  in  hot  water,  and  adding  one  to  two  ounces  of  carbolic 
acid,  according  to  the  desired  strength,  and  then  lotting  it  cool  and 
become  hard  again. 

COST  AMD  PROFIT  OF  POOLTEY-KEliPING. 

The  cost  and  profit  of  poultry-keeping  on  a  largo  scale  caii  only  be 
approximately  estimated  from  tho  preceding  example,  except  as  com- 
puted proportionately  from  more  limited  ventures.  Smalt  Socks,  receiv- 
ing Bpecial  caro  more  easily  and  punctually  bestowed,  arc  almost  always 
found  profitable,  especially  on  farms  and  whore  little  room  cau  be  de- 
voted to  their  keeping  in  villages.  The  cost  and  profits  vary,  of  course, 
with  tho  conditions,  such  as  the  breed  of  jmultry  kept,  care  bestowed, 
suitability  of  quarters,  and  excellence  and  location  of  markets ;  so  that 
reliably  reported  examples  from  various  sources  and  localities  will  best 
demonstrate  the  utility  of  poultry-keeping. 

Mr.  Nelson  Ritter,  of  Syracuse,  New  York,  iu  the  first  throe  months 
of  1809  received  eggs  from  fifty-six  hens  as  follows :  In  January,  86S ; 
February,  891 ;  March,  984 ;  with  fourteen  of  tho  hens  sitting  from  about 
the  middle  of  tho  mouth.  The  eggs  wero  sold  for  $66  98 ;  the  expense 
of  keening  was  $26  13;  tho  profit  on  eggs  for  tho  throe  month's  was 
$40  So.   The  hens  were  a  cross  of  Brahmas  with  several  other  breeds. 

A  gentleman  of  Waverley,  New  Jersey,  reports  the  account  kept  with 
twelve  common  yellow  hens  and  one  cock  daring  January  and  February, 
1870 :  Expenses,  except  for  care,  S3  23 ;  receipts,  472  eggs,  which  sold 
for  $15  02;  profit,  811  17.  His  hens  had  a  clean,  warm  house,  with 
plenty  of  out-door  range,  and  were  well  supplied  with  food, pounded 
oyster-shells,  ashes,  &c. 

Mrs.  E.  A.  Lawrence,  of  Brooklyn,  New  York,  makes  a  statement 
of  her  account  with  ninety  hens  and  eleven  cocks  for  the  year  ending 
March  4,  1870.  She  sold  and  used  115  fowls,  of  the  increase,  and  had 
127  bens  and  23  young  chickens  at  tho  close  of  the  year,  and  the 
eggs  produced  numbered  8,001.  Tho  total  credit  was  $390  70; 
expenses,  $182  21 ;  leaving  a  profit  of  $208  49.  The  fowls  were 
Brahma,  "White  Leghorn,  Bolton  Gray,  and  some  unnamed  varie- 
ties, and  they  wero  allowed  to  mingle  freely.  Tho  flock  was  well  fed 
with  wheat  screenings,  oats,  buckwheat,  rye,  pork  scraps,  and  potatoes 
boiled  and  mashed  in  bran,  and  in  cold  weather  chopped  cabbage  was 
given.  Mi*  L.  derived  most  profit  from  eggs,  which  sold  for  prices 
averaging  nearly  2$  cents  each,  while  the  average  price  received  for 
fowls  was  79  cents. 

Dr.  I.  P.  Trimble,  of  Newark,  New  Jersey,  kept  for  six  months,  end- 
ing July  1, 1S70,  an  average  of  eighteen  hens  and  two  cocks.  The 
fowls  were  kept  in  an  iuclosuro  20  by  20  feet,  were  fed  on  corn,  scraps 
from  the  house,  and,  for  green  food,  clippings  from  the  lawn  and  salad, 
which  they  relished  very  much.  Iu  the  winter  and  spring  they  also  had 
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die  rango  of  the  garden.  They  produced  in  January  02  eggs;  in  Feb- 
ruary, 214;  March,  251;  April,  280;  May,  210;  Jnne,  237 ;  total,  1,290 ; 
which  at  market  prices  were  worth  $40  49.  There  were  also  thirty -two 
March  chickens,  worth,  July  1,  83;  making  the  value  of  the  product 
948  49.  The.  cost  of  feed  was  $19  45,  of  which  nearly  $10  were  for 
torn.  Set  profit  for  six  months,  $29  04,  or  $1  45  per  fowl.  It  will  be 
noted,  however,  that  this  account  is  for  the  best  portion  of  the  year. 

G.  T.  S.  reports  to  Hearth  and  Home  the  account  of  six  months,  com- 
mencing with  Jannary,  1870,  with  twenty-two  hens  and  three  cocks  of 
the  common  sort.  The  number  of  eggs  produced  was  1,711,  of  which 
48  were  ttsed  for  sitting,  leaving  1,663,  which  at  market  prices  were 
worth  $41  57;  the  twenty-one  chickens  hatched  were  worth  $10  50; 
making  a  total  value  of  $52  07.  Deducting  812  71,  the  cost  of  feed, 
the  net  profit  is  $39  36— over  $1  57  for  each  fowl ;  or,  as  the  report 
states,  a  net  profit  of  $39  30  on  a  capital  of  $25  for  six  months.  This 
statement,  also,  covers  the  best  portion  of  the  year  for  eggs. 

Mr.Benjamiu  W.  Palmer,of  New  London,  Connecticut,  who  has  made 
a  business  of  poultry-keepiug  for  many  years,  commenced  and  closed  the 
year  with  one  hundred  and  twenty  fowls,  and  produced  eggs  which 
were  sold  each  week  as  follows:  In  January,  408;  February,  888; 
March,  1,428;  April,  2,112  ;May, 2,172 ;  June,  1,722 ;  July,  1,770;  August, 
1,824 ;  September,  1,044 ;  October,  744 ;  November,  252 ;  December,  120 ; 
total,  with  630  used  in  his  family,  15,114— $361  80.  The  cost  of  feed, 
consisting  of  corn,  rye,  oats,  buckwheat,  meat,  bones,  &c,  was  $200, 
leaving  a  clear  profit  of  $161  80 — nearly  $1  35  from  each  fowl — the  ma- 
nure, about  fifty  bushels,  more  than  paying  for  marketing,  care,  and  in- 
terest on  investment.  Mr.  Palmer's  stock  consisted  of  the  Brahma, 
White  and  Gray  Leghorn,  Black  Spanish,  and  cross  breeds.  Hefeedslib- 
erally,  Seeps  clean  quarters,  and  gives  his  hens  their  liberty,  at  least  dur- 
ing afternoons  in  the  summer,  and  for  an  hour  or  more  at  uoou  in  winter. 

Mr.  A.  F.  Hitchcock,  of  Williuk,  New  York,  kept,  in  1868,  eight,  and 
half  of  the  time  nine,  hens  and  ojie  cock,  which  produced  1 ,277  eggs,  for 
which  he  received  82G  81.  The  cost  of  food  was  $10  93,  which  leaves 
$15  88  profit.  He  fed  coarse  meal,  dry  in  cold  weather  and  wet  with 
milk  in  summer;  boiled  potatoes,  and  occasionally  meat  in  winter. 
Wood  ashes  and  pounded  bones  wore  also  given.  Tho  fowls  were  a 
mixed  breed,  Brahma  blood  predominating. 

X.  Y.  Z.,  of  Rochester,  New  York,  states,  iu  tho  Rural  New  Yorker, 
that  ho  keeps  an  average  of  sixty-five  fowls  to  supply  his  family  with 
eggs  and  poultry;  that  iu  February,  1864,  he  commenced  to  keep  an 
account  of  the  number  of  eggs  produced  and  fowls  consumed  and  sold, 
and  that  iu  five  years  lie  gathered  34,859  eggs,  nearly  7,000  annually, 
and  107  per  annum  for  each  fowl.  He  computes  the  food  furnished  as 
equal  to  one  bushel  of  corn  per  fowl  each  year.  If,  however,  the  fowls 
used  or  sold,  and  the  manure,  which  he  utilized  in  liis  garden,  paid  for 
the  keeping  and  other  expenses — a  reasonable  supposition — the  eggs 
were  clear  profit ;  and,  at  30  cents  per  dozen,  the  product  during  the  five 
years  was  §871  47,  or  $174  29  per  annum,  or  $2  68  per  year  for  each 
fowl.  The  varieties  kept  until  1867  were  the  Black  .Spanish,  While 
Leghorn,  and  common  mixed  breeds,  and  after  that  time  principally  the 
light  Brahma. 

Another  correspondent  says  that  in  December,  January,  and  Febru- 
ary, of  l*66-'67,  from  twenty-two  light  Brahma  pullets  he  got  au  average 
of  sixteen  eggs  per  day,  and [the  net  profit  for  the  three  months  was  $32. 

Mr.  Jonas  Sawyer,  of  Berlin,  Massachusetts,  reported  to  the  Farmers 
Cltib  of  that  town  his  snecess  with  thirty-three  fowls  during  the  y 
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ending  January  1, 1870.  The  total  debit  was  $79  44,  and  the  credits, 
for  eggs,  poultry  sold  and  eaten,  and  increase  of  fowls,  amount  to 
$257  86 ;  leaving  a  net  gain  of  $178  42 — about  $5  40  for  each  fowl.  The 
breeds  were  Brahma  and  Chittagong,  They  were  allowed  their  liberty 
during  the  year,  were  well  fed  with  com  and  waste  from  the  kitchen, 
and  had  broken  bones,  oyster  shells,  &c.  Mr.  Sawyer  says:  "There  is- 
more  in  the  attention  than  the  breed,  although  the  latter  is  important. 
Kindness,  gentleness,  and  familiarity  will  repay  when  bestowed  on  ani 
nials,  and  it  is  especially  true  when  shown  to  fowls." 

A  gentleman,  of  Concord,  Massachusetts,  reports  the  profits  on  his 
hens  from  October  1, 1868,  to  October  1, 1869.  He  has  fifty-four  hens 
and  three  cocks ;  the  cost  of  keeping  was  $148  64,  and  the  income  from 
eggs,  hens  and  chickens  sold}  and  increase  of  stock  at  the  end  of  the 
year,  was  $240  77 ;  leaving  a  balance  of  $92  13,  or  about  $1  70  per  hen. 
These  fowls,  mostly  Brahma,  were  confined  all  the  time  in  a  close  yard, 
but  were  well  supplied  with  a  variety  of  food. 

T.  G.  L.,  of  Taunton,  Massachusetts,  publishes  an  itemized  account  of 
bis  poultry  for  1869.  His  stock  consisted  of  56  hens,  4  cocks,  10  hen 
turkeys  and  1  cock,  15  geese,  and  25  pigeons,  at  the  beginning  of  the 
year  worth  $132  75.  At  the  end  the  increased  value  of  the  stock  ou 
hand  was  $20  75.  The  cost  of  feed  and  of  17  hens,  2  cocks,  24  chickens, 
10  turkeys,  and  some  eggs  bought,  amounted  to  $467  75.  He  sold  2,641 
pounds  of  poultry,  115  pounds  of  feathers,  364J  dozens  of  eggs,  10 
Brahmas  and  11  Bantams  raised  for  fancy  poultrymen,  and  received 
$58  50  from  the  county  for  damage  to  his  poultry  by  dogs;  the  total 
receipts,  with  the  increased  value  of  stock  on  hand  at  the  end  of  the 
year,  being  $1,146  07.  Thirty  dozens  of  eggs  used  in  the  house  and  fifty 
bushels  of  manure  do  not  enter  into  the  credit  side  of  the  account,  nor 
half  the  sonr  milk  from  one  cow  and  fifteen  bushels  of  small  potatoes 
into  the  debit  side.  The  fowls"  were  of  Asiatic  breeds,  the  turkeys 
bronze,  and  the  geese  Bremen. 

Mr.  F.  W,  Babcock,  during.1869,  kept  twenty  hens  of  Brahma,  Black 
Spanish,  and  common  breeds.  They  produced  1,751  eggs,  as  follows: 
In  January,  75;  February,  155;  March,  210;  April,  252;  May,  159; 
June,  218;  July,  95;  August, 265;  September,  188;  October,  91;  Novem- 
ber, 43;  December,  none.  The  eggs,  at  25  cents  per  dozen,  were  worth 
$36  50.    Forty  pullets  were  also  raised,  the  value  of  which  is  not  stated. 

The  income  from  the  hens  of  C.  M.,  of  Jefferson  County,  New  York, 
is  stated  substantially  as  follows  in  the  Karal  New  Yorker:  In  1867  ho 
kept  twelve  heus,  and  from  January  to  October  their  products  amounted 
to  $50  48.  From  November,  1867,  to  November,  1868,  eleven  hens  were 
kept,  except  in  the  last  two  months,  during  which  there  were  only 
niue,  and  the  income  from  sales  was  $38  34.  No  account  is  given  of 
eggs  or  poultry  used  in  the  family,  nor  of  cost  of  feed,  &c.  The  house 
in  which  these  hens  were  kept  was  7  by  8  feet,  having  a  yard  10  by  12. 
Free  range  was  given  also  after  4  o'clock  each  afternoon  during  most 
of  the  summer.  Mr.  M.  states  that  a  hen  will  eat  90  pounds  of  grain 
and  5  pounds  of  meat,  with  worms,  grass,  milk,  water,  &c  at  pleasure, 
during  the  year ;  and  he  seems  to  be  fully  convinced  of  the  profitable- 
ness of  poultry-keeping.  His  hens  were  cross  breeds  from  various  kinds, 
iind  his  sales  were  made  in  Watertowu,  New  York.  It  will  bo  seen  that 
his  proceeds  were  large;  in  the  first  year  over  $4  per  hen,  and  in  the 
last,  $3  83  each. 

Mr.  J.  H.  Severson,  of  Knowersville,  New  York,  has  kept  fifteen  to  sev- 

tcen  hens,  of  common  breeds,  during  seven  years,  and  gives  the  account 
1869  as  an  example  of  the  whole  time.    His  fowls  have  free  range, 
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twice  a  day,  and  have  meat  oiico  a  week  in  winter.    In  the  year 

he  kept  fifteen  hens  and  ono  cock;  sold  125  dozens  eggs  for 
.  nsed  28  dozens,  worth  $7,  and  raised  2S  chickens,  worth  $7  80 ; 

3  55.  They  cost  him,  during  the  time,  $18  25,  leaving  a  clear 
■i  $35  30,  or  about  82  20  i;ach, 

Delia-  Devinny,  of  Denver,  Colorado,  kept  an  account  with  140 
id  14  cocks,  from  September  1, 1868,  to  September  1,  18G9,  and, 
Dg  in  her  account  the  value  of  stock  on  hand  at  the  commence- 
f  each  year,  it  foots  up  tuns :  Debtor,  $357  03 ;  creditor,  $636  92 ; 
$329  89.    She  lost  500  early  chickens  by  cold,  damp  weather; 

she  set  many  hens,  she  sold  only  0,444  eggs.  The  profit  in  this 
^withstanding  the  largo  loss  of  chickens,  is  $2  14  for  each  of  the 
is.  In  1868,  when  more  attention  was  paid  to  producing  eggs 
using  chickens,  these  hens  produced  132  eggs  each.  The  stock 
uixture  of  various  breeds. 

ntleman,  of  Fredonia,  New  York,  kept  an  average  of  twenty-six 
uring  1869,  at  a  clear  profit  of  $46  03,  about  $1  80  each.    His 

ls  mixed  Dorking  and  Brahma,  and  bad  the  run  of  a  small  barn 
eighth  of  an  acre  of  ground.    They  were  fed  wheat,  wheat 
ugs,  and  corn-meal,  with  meal  podding  once  a  week,  and  had 
of  water. 

5an  Francisco  Scientific  Press,  of  December  24, 1S70,  states  that 
istrious  laborer  took  up  some  Government  laud  near  Marysville, 
lia,  built  a  cabin,  and  purchased  chickens  and  turkeys  of  the 
>f  $100  for  a  stock  to  start  with.  His  fowls  nearly  picked  up 
ving,  and  at  the  end  of  eighteen  months  (covering  the  second 
and  summer  of  his  occupation)  he  had  sold  poultry  and  eggs  to 
ount  of  $1,500  above  the  small  cost  of  keeping,  and  had  on  hand 
ve  times  the  value  aud  amount  of  the  original. 
Sdwin  Jones,  of  Otsego  county,  New  York,  published  in  the  Eural 
>rker  his  account  with  poultry  for  the  year  1869.  His  fowls  were 
d  breed  of  Brahma,  Hamburg,  Seabright,  and  native.  Ho  fed 
ickwheat,  and  wheat  screenings.  His  account  is  presented  in 
owing  table,  which  furnishes  a  simple  form  that  may  be  service- 
others  : 
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The  eggs  were  sold  at  an  average  jprieo  of  22£  cents  per  dozen,  and 
the  profit  from  each  fowl  was  about  :$2  24.  Mr.  Jones  estimates  that 
the  benefit  conferred  by  bis  hens  in  eating  foul  seeds,  weeds,  &c,  with 
the. value  of  their  manure,  more  than  equalled  the  cost  of  keeping. 

Mr.  Joseph  Getchell,  of  Wells,  Maine,  kept  twenty-two  yonnghens  and 
«ne  cock  of  the  Black  Spanish  breed,  and  two  hen-turkeys,  during  the 
year.  18G8,  and  his  receipts  and  expenses  were  as  follows:  298J  dozens 
eggs,  which  brought  $80  60,  and-  twenty-six  young  turkeys,  which  sold 
for  $55 ;  total  receipts,  $135  00.  Oosli  of  feed,  $35  60 ;  leaving  a  profit 
of  $100.  The  expen;;ea  are  not  so  givim  as  to  determine  the  proportion 
incurred  by  the  hens;  but  supposing  it  to  have  been  $1  each,  making 
$23,  the  profit  from  their  eggs  would  be  $57  60,  or  $2  50  each.  The 
hens  were  fed  with  coin,  buckwheat,  barley,  and  oats,  three  times 
each  day,  and  allowed  to  go  at  larg< .  In  cold  weather  they  had  warm 
water,  which  is  deemed  important  by  Mr.  Getchell.  The  turkeys,  when 
the  young  were  a  few  weeks  old,  were  allowed  to  obtain  their  own  food 
in  the  fields,  until  fattening  time,  when  they  were  fed  at  a  cost  of  $6, 
which  amount  is  included  in  the  foregoing  statement. 

The  account  of  a  lad  in  Yonkers,  New  York,  extending  from  May, 
1869,  to  May,  1870,  shows  his  success  with  seven  hens  and  one  cock. 
He  raised  thirteen  chickens,  worth  $10;  secured  667  egga,  besides  those 
set,  worth  $22 — making  $32.  The  cost  of  keeping  was  $15  j  leaving  $17 
profit,  or  $2  12  each. 

The  account  current  of  Mr.  John  Bufiungton,  of  Salem,  Massachusetts, 
with  poultry  during  the  year  ending  January  1, 1870,  is  as  follows: 

Slock,  January  1,  1868,  eest  of  food,  ,fc 

38  fbivfe,  at  75  cents,  $29  50 ;  13  ducks,  at  75  cents,  $9  75 $38  25 

1  guinea  fowls,  82;  20  chickens,  #6 .• 8  00 

$46  25 

42  bushels  of  com,  $46  60;  20  bushels  of  oats,  $24  25 70  85 

24  bushels  of  meal,  $25  OS;  24  bushels  of  corn,  $25  U5 51  90 

36  bushels  of  shorts,  fill  45;  2  bushels  of  barley,  $3... 17  45 

221  pounds  of  scray^,  £3  66;  snuaehes,  $2  50 fl  16 

Cayenne  pepper,  50  teats ;  sulphur,  74  cents;  rat  exterminator,  25  cents      1  49 

34|  dozens  bens'  eggs  sot,  at  39  cents  per  dozen 13  52 

18|  dozens  ducks'  eggs  set,  at -19  cents  per  dozen 0  15 

Other  oipunses,  including  labor  on  coop,  dressing  poultry,  &c 23  57 

194  0S 

Total 240  34 

Slock,  January  1, 1870,  tales,  fc. 

32     hens,  at  75  cents,  $£4 ;  12  ducks,  75  cents,  $9 $33  00 

118     cracks  sold,  $71  2-1;  144  ducks,  $96  43 167  67 

171ft  dozen  bens'  eggs,  £{67  45;  15ft  dozou  ducks' eggs,  $7  45 74  M 

28     barrels  of  manure,  $29  75;  leathers,  $1 30  75 

82ft  dozens  hens'  egjjsnsed  in  family,  39  cents , 24  28 

5ft  dozens  ducks'  eggs  used  iu  family,  49  cents 2  73 

33333 

Profit 92  gg 

Mr.  S,  Matter,  of  Batavia,  New  York,  reports  that  he  kept  sixteen  hens 
and  one  cock  from  April,  1869,  to  January,  1870,  from  which  he  real- 
ized a  profit  of  $30  52,  or  $1  80  each.  The  Bural  New  Yorker  gives 
the  poultry  account  of  a  correspondent  for  the  year  1869,  as  follows: 
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To   6  cocks  bought,  nt  75  cants $3  75 

To  6  beaa  bought 5  00 

To  22  chickens  lwught 5  00 

To    1  dozen  Iiriihitiii-  I'j'sicim}  5  00 

To  feed  fortho  year 117  50 

$171  25 

Cb. 

By    86  dozens  eggs  sold,  at  40  cents $34  40 

By   50  dozens  eggs  sold,  :it  30  cents 18  00 

By  229  dozens  eggs  sold,  at  30  cents 68  70 

By   97  dozens  eggs  sold  and  used,  at  25  cents . 24  25 

By     8  cooks  sold,  at  $1 8  00 

By    12  cooks  sold,  at  75  cents 9  00 

By   80  hens  and  pullets  sold,  at  75  cents 60  00 

By  33  other  fowls  sold 13  50 

By  fowls  on  hand 40  00 

275  85 

Profit 104  60 

The  fowls  in  this  case  were  mostly  Brahmiis,  a  few  being  crosses  of 
that  breed  and  Black  Spanish. 

Mr.  8.  S.  Cook,  of  Franklin,  Massachusetts,  presents  in  the  Now  Eng- 
land Fanner  his  account  with  twenty-five  hens  kept  during  I860,  as 
follows: 

Dit. 

January  J,  1869.— To  value  of  25  hens $25  00 

To  food  for  hensand  chickens 80  90 

$105  00 

Cb. 
December  26, 1869.— By  25  largo  hens $25  00 

By    15  small  hens,  or  pullets 15  00 

By  155  dozens  eggs,  at  35  cents 54  25 

By  dressed  poultry  sold Ill  50 

Profit 09  a". 

The  profit  from  each  fowl  was  $3  91*|-  Brahmas  and  Leghorns  were 
kept  No  account  is  made  in  these  reports  of  the  care  of  fowls  on  the 
debit  side,  nor  of  the  value  of  manure  or  feathers  on  the  credit  side. 

In  Flint's  "Agriculture  of  Massachusetts"  for  1809  several  accounts 
with  poultry  are  given  by  citizens  of  that  State,  which  are  briefly  as 
follows:  George  W.  Chadwick  kept  eight  Brahma  and  Hamburg  hens 
and  one  cock  one  year.  They  yielded  in  eggs  and  chickens  thevaluo 
of  $42  90,  and  their  feed  cost  $24 ;  leaving  a  profit  of  $1S  90,  or  $2  10 
each.  The  profit  on  fourteen  hens  and  cocks,  a  cross  of  White  Leghorn 
and  native  breeds,  kept  by  S.  B.  Bird  from  March  20  to  September  20, 
was  $62  75.  The  profit  on  twenty-four  hens,  mostly  White-  Leghorns, 
kept  by  Lewis  Jones  from  January  1  to  September  1, 1SGS,  was  §88  92, 
or  $3  70  each. 

The  Mirror  and  Farmer  records  that  fourteen  Kcd  Leghorn  liens  kept 
by  Mr.  Ebeu  Fellows,  of  Franklin,  New  Hampshire,  laid  2,311  eggs  from 
March  23,  1SG9,  to  March  23,  1870,  which  sold  for  $.13  92.  Six  broods 
of  chickens  raised  iu  the  year  paid  the  cost  of  kecpiug  the  poultry. 

Mr.  Benjamin  V.  Brown,  of  (Joucortl,  Massachusetts,  sends  to  the  De- 
partment his  account  with  poultry  during  1869.  His  hens  were  a  cross 
between  the  Brahma  and  White  Dorking.    Nothing  is  charged  for  care, 
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as,  be  says,  "  the  manure,  and  eggs  used  by  the  family,  would  a  great 
deal  more  than  pay  for  the  care."    The  account  is  as  follows : 

Dc. 

To  45  fowls,  at  75  cents $33  75 

To   1  turkey  1  25 

To  corn,  oats,  &c. 62  00 

To  meal  and  scraps 11  95 

To  potatoes  anil  moot 4  60 

$113  45 

Cb, 

By  ponltry  nold $111  27 

By  eggs  wild 64  6<i 

By40fbwla  ou  hand,  at  T,"i  conlo 30  00 

By   2  turkeys  on  hand,  at  ?1  «S 2  50 

80633 

Profit 94  89 

The  profit  of  turkey-keeping,  in  the  vicinity  or  within  easy  access  of 
good  markets,  is  frequently  greater  than  that  with  chickens,  but  fewer 
examples  bave  been  published.  Mr.  W.  A.  Browning,  of  Connecticut, 
gives  to  Hearth  and  Home  his  account  with  eight  hen-turkeys  and  one 
cock-tnrkey  during  1869.  He  raised  112  young  turkeys,  which  were  dis- 
posed of  as  follows : 

Sold  at  Thanksgiving  29,  weight  348J  pounds,  at  27  cents $94  16 

Sold  at  Christmas  71,  weight  1,072  pounds,  at  25  cents 268  00 

On  hand  Jannary  1,  1870,  12,  worth  $2  each 24  00 

$386  16 

Up  to  Jane  1,  fed  8  bushels  corn,  worth  $1  20 $9  60 

Up  to  July  l,lkl4  bushels  corn,  worth  $1  20 4  80 

Up  to  August  1,  fed  6  bushels  corn,  worth  $1  20 7  20 

Up  to  September  1,  fed  10  bushels  com,  worth  $1  20 12  00 

Up  to  October  1,  fed  20  bushels  corn,  worth  $1  20 24  00 

Up  to  November  1,  fed  35  bushels  corn,  worth  $1  20 42  00 

Up  to  December  1,  fed  35  bushels  corn,  worth  $1  20 ,...  42  00 

14160 

Profit 244  56 

The  Country  Gentleman  publishes  an  account  of  the  treatment  of  and 
profit  from  sixty-five  hens  and  five  cocks  kept  by  a  gentleman  in  Boston, 
Sew  York,  most  of  the  fowls  being  Brown  Leghorns.  They  were  fed 
twice  a  day — in  the  morning,  in  winter,  with  beef  Bcraps  and  meal,  mixed 
with  boiling  water  and  allowed  to  cool,  and  in  the  afternoon  with  whole 
corn.  Their  feed  was  always  of  the  best  quality,  and  ground  oyster 
shells  were  always  before  them.  From  January  1, 1869,  to  January  1, 
1870,  there  was  expended  for  feed  for  the  seventy  fowls,  $157  44,  and 
received  for  eggs  and  fowls  sold  and  used  $360  57,  leaving  a  profit  of 
$203  13;  or  $2  90  for  each  fowl.  In  January,  1870,  the  sixty-five  hens 
produced  950  eggs,  and  in  February  1,099,  and  the  cost  for  feed  during 
the  time  was  little  more  than  $13,  or  about  8  cents  per  dozen  of  eggs. 

Mr.  J.  W.  Todd,  of  Vermillion,  Ohio,  reported  to  the  Farmers'  Club  of 
the  American  Institute  the  result  of  his  experience  during  1868  with 
fifty-six  hens  and  four  cocks,  consisting  of  White  Leghorn  and  Brahma. 
His  statement  is  as  follows:  615  dozens  eggs,  at  29  cents  per  dozen, 
$178  35;costof  feed;  $30;  profit  on  eggs,  $148  35.  From  the  same  hens 
he  also  raised  198  chickens,  which  sold  for  $180  95;  expenses,  $80;  profit 
ou  chickens,  $100  95.  Total  net  profits,  $249  30.  This  is  a  profit  of 
$4  15$  on  each  fowl.    The  same  flock  produced  from  January  Ho  April 
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20,  1869,  (110  days,)  480  dozens  eggs,  which  at  25  cents  per  dozen 
amounted  to  $120.  The  coat  of  feed  during  the  time  was  $20,  leaving 
a  profit  of  8100.  The  fowls  were  well  fed  with  si  variety  of  food,  and 
had  the  best  of  care.  In  summer  they  ranged  freely,  and  in  winter  they 
were  divided  into  two  or  three  lots  and  kept  warm  in  a  roomy  building. 
Mr.  Todd  remarks  that  "  there  is  much  in  feed  as  well  as  breed,"  a  tru- 
ism which  is  applicable  to  all  farm-stock. 

The  profits  of  poultry-keeping,  as  shown  in  the  preceding  examples, 
are  very  great,  and  will  appear  surprising  to  those  who  have  given  no 
thought  or  attention  to  the  business.  Hens  have  been  kept  so  long 
upon  most  farms  as  a  matter  of  course  and  their  products  appropriated  so 
generally  without  credit,  that  their  real  value  under  careful  and  intelli- 
gent treatment  is  seldom  duly  considered.  Objection  may  be  made  that 
no  account  is  taken  of  the  refuse  of  the  kitchen  and  gleanings  of  the 
farm.  It  is  true  that  these  sources  of  food  supply  are  valuable,  and  it 
is  equally  certain  that  they  would  otherwise  be  wasted  in  a  large 


As  an  item  of  property,  poultry  has  escaped  attention  in  national  and 
State  enumerations,  except  in  the  census  of  the  State  of  New  York  for 
1865,  in  which  the  value  of-  live  poultry  on  hand  at  the  date  of  taking 
that  census,  and  the  value  of  eggs  and  poultry  sold  in  1864,  are  given 
separately.  The  value  of  the  poultry  owned  "was  81,858,797  97.  The 
value  of  poultry  sold  was  $1,228,013  96,  most  of  which,  undoubtedly, 
was  for  market  fowls.  The  value  of  eggs  sold  was  $1,303,010  07; 
making  the  value  of  eggs  and  poultry  sold,  $2,531,054  03. 

The  cakes  reported  above  may  be  those  of  exceptional  success.  They 
certainly  present  the  profit  of  poultry  in  a  favorable  light.  Nineteen 
examples,  in  which  the  record  includes  a  fall  year,  each  representing 
from  8  to  154  fowls,  together  aggregating  720,  present  a  gross  return  of 
$2,013  59,  or  $2  80  for  each  fowl,  of  which  a  good  proportion  is  profit, 
though  the  facts  are  not  in  every  case  so  fully  stated  as  to  admit  of  an 
exact  calculation  of  net  profit. 

THE  MOST  POPULAR  BREEDS. 

The  profits  of  poultry-keeping  being  derived  principally  from  two 
sources — the  sale  of  eggs  and  of  poultry,  mostly  chickens,  in  market, 
the  question  of  breed  is  an  important  one.  For  eggs,  it  would  seem 
that,  with  proper  attention  and  care,  the  non-sitters  are  preferable;  but 
some  of  the  varieties  of  non-sitters  are  not  hardy,  and  the  extra  atten- 
tion such  fowls  require  may  be  greater  in  cost  than  the  enhanced  value 
of  their  production.  Fowls  have  been  classified,  not  only  in  respect  to 
their  qualities  of  flesh  and  as  layers,  but  also  with  a  view  to  other  char- 
acteristics. The  following  classification,  based  on  the  statement  of  an 
experienced  poultry  firm  in  New  York,  is  approved  by  Tegctmeier : 

1.  Hardiness. — Hardy .-  Brahmas,  Houdans,  Hamborgs,  Crevo- 
CDBurs,  Spanish,  and  Leghorns.  Delicate :  La  Fleclic,  Polands,  and  Ban- 
tams. 

2.  Qutetude. — Domestic  and  quiet ;  Brahmas  and  Coehins.  More 
vivacious  :  Spanish,  Leghorns,  and  Dorkings.    Active  :  Hamburgs  and 


3.  Size  of  birds. — Large :  Brahmas,  Cochins,  La  Flecke,  Hondans, 
Crevecceurs,  and  Dorkings.  Medium  :  Polands,  Spanish,  Leghorns, 
and  Games.  Small :  Hamburgs  and  Sultans.  Diminutive :  Bantams 
and  Silkies. 
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4.  Size  OP  EGGS. — Layer*  of  large  eggs,  averaging  about  7  to  a  pound: 
La,  Fieche,  Houdans,  Crcvecceurs,  aud  Black  Spanish.  Layers  of  medium 
eggs,  averaging  8  to  9  to  a  pound :  Leghorns,  Cochins,  Brahmas,  Po- 
lauds,  Dorkings,  Games,  and  Sultans.  Layers  of  small  eggs,  averaging 
9  to  10  to  a  pound :  Hamburgs. 

5.  Numbeb  of  eggs. — Great  layers  ;  Hamburgs,  Spanish,  Leghorns, 
and  Polands. 

6.  Incubation. — Oood  sitters:  Cochins,  Brahmas,  Dorkings,  and 
Games.  Non-sitters :  Houdans,  Crevecceui-s,  La  Fieche,  Spanish,  Po- 
lands, Hamburgs,  and  Leghorns. 

7.  Valuable  foe  flesh.— True  table-birds :  La  Fieche,  Houdans, 
Crfevecceurs,  and  Dorkings.    Flesh  less  juicy:  Cochins  and  Brahmas. 

In  confirmation  of  the  opinion  expressed  above,  concerning  the  supe- 
rior fecundity  of  the  breeds  named,  the  opinions  of  poultry  breeders  in 
various  parts  of  the  country,  as  recently  expressed  in  communications 
to  this  Department,  are  annexed  : 

Mr.  Samuel  J.  Parker,  of  Westchester,  Pennsylvania,  says :  "Leghorn, 
Spanish,  and  Hamburg  fowls  will  lay  more  eggs  in  a  year  than  the 
larger  aud  more  hardy  varieties,  they  being  non:sitters." 

Mr.  O.  B.  Hadwin,  of  Worcester,  Massachusetts,  says :  "  Hamburgs, 
Games,  Leghorns,  Spanish,  Dominique,  Bantams,  or  medium-sized  fowls, 
are  the  most  prolific  in  eggs" 

Mr.  William  M.  Leonard,  of  Belmont,  New  Hampshire,  vice-president 
of  the  Merrimack  Valley  Poultry  Association,  sayB :  "  I  find  the  White 
Leghorns  will  lay  more  eggs  in  a  year  than  any  other  breed  of  fowls." 

Mr.  J.  S.  Gould,  of  Ithaca,  New  Tork,  expresses  the  opinionl  that  the 
Leghorns  are  the  best  layers. 

Mr.  W.  Iiodman,  of  West  Farms,  New  York,  says :  "There  is  little 
.  doubt  that  the  Hamburgs,  Silver-spangled  and  Black,  are  our  best  lay- 
ers, they  being  most  hardy." 

Mr.  Thomas  Gould,  of  Aurora,  New  York,  says:  "I  find  none  so  good 
as  the  Hamburgs." 

Mr.  A.  W.Sawyer,  of  Sycamore,  Illinois,  says:  "I  consider  the  White 
Leghorns  the  best  summer  layers,  and  the  Light  Brahmas  the  best  win- 
ter layers." 

Some,  however,  prefer  the  Brahmas  to  any  other  breed  for  eggs,  and 
this  preference  is  expressed,  generally,  in  the  examples  of  cost  and  profit 
of  poultry-keeping  in  the  preceding  pages. 

Mr.  H.  Bishop,  of  Springfield,  Ohio,  says :  "  I  find  full-blooded  Light 
Brahmas  the  best  for  the  production  of  eggs." 

Mr.  Benjamin  V.  Brown,  of  Concord,  Massachusetts,  says :  "  I  am  con- 
vinced, and  it  is  the  prevailing  opinion  in  this  vicinity,  that  Brahma- 
pootras  are  best  for  the  production  of  eggs." 

Mr.  L.  A.  Spalding,  of  Lockport,  New  York,  says :  "As  egg-producers, 
the  Brahmas  are  iu  the  front  rank,  and  commence  to  lay  at  six  to  seven 
months'  old ;  and  my  first  lot  of  sixteen  laid  in  one  year  an  average  of 
140  eggs  each."  Mr.  Spalding  remarks  that  he  finds  no  difficulty  in 
breaking  these  fowls  of  the  desire  to  sit. 

Mr.  Leavitt,  of  New  York,  prefers  the  Brahmas,  both  for  eggs  and 
flesh,  as  they  are  hardy  and  cost  less  to  keep  than  the  best  so-called 
egg-producing  breeds. 

For  market  fowls  the  following  is  the  testimony  of  the  gentlemen  just 
quoted: 

Mr.  Brown  says :  "  It  is  an  established  fact  that  the  Brahmas  are  the 
best  for  market,  on  account  of  their  size  and  fine  appearance  when 
dressed." 
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Mr.  Leonard :  "  I  find  tho  Brahmas  the  best  fowls  to  raise  for  market." 

Mr.  J.  S.  Gould :  "  For  market  fowls  tlie  Brahmas  or  the  Houdans  are 
best ;  I  am  not  quite  sure  which." 

Mr.  Kodinan  i>refera  Dorkings  and  their  crosses  for  the  table. 

Mr.  Thomas  Gould :  "  For  ii  table  or  market  fowl  I  tbiuk  the  silver- 
gray  Dorkings  superior  to  auy  other  breed," 

Mr,  Bishop,  who  raises  chickens  for  market,  says:  "  I  find  full-blooded 
Light  Brahmas  the  best  for  market  fewls." 

Mr.  Spalding :  "  For  tho  table  the  Brahma  has  no  superior." 

Mr.  fiadwiu :  "  Brahinas,  Dorkings,  .lavas,  Cochins,  with  tho  larger 
native  breeds  aud  crosses,  are  the  best  flesh-producing  fowls." 

Mr.  Sawyer  writes: 

I  think  the  Light  Brahmas  the  beat  for  market,  far  thoy  arc  targe  fowls,  arc  fine 
large  chicks  at  four  to  six  months  old,  aru  easily  reared,  and  are  very  hardy,  I  think 
tho  most  to  of  any  variety  I  have  evei  raised.  AJ1  things  considered,  the  Light  (pea- 
combed)  Brahmas  are  tho  best  fr.wls  for  tho  farmer  to  raise.  They  hear  confinement 
well,  and  are  raised  with  tho  la-jst  care  of  any  bread  I  know.  The  Dorking  fowls  are 
considered  in  England  tho  bort  table-fowl,  but  in  this  climate  they  have  proved  quite 
tender  and  difficult  to  raise,  requiring  a  grout  dual  of  core. 

For  eggs  and  chickens,  which  are  generally  equally  desired  from 
fowls  as  usually  kept  upou  farms,  the  testimony  preponderates  greatly 
in  mvorof  the  Brahmas ;  for,  iu  addition  to  being  good  flesh  fowls,  both 
aa  to  weight  and  quality,  they  are  good  winter,  and  may  bo  considered 
at  least  -fair  summer,  layers;  they  are  quiet,  hardy,  and  come  early  to 
maturity.  Other  breeds,  considered  superior  in  quality  of  llesh,  or  as 
egg -producers,  may  bo  found  more  desirable,  being  raised  with  equal 
snccessjiii  many  localities.  Generally,  however,  the  Brahma  is  con- 
sidered the  most  profitable  fowl  for  the  farmer. 

cAPOHizme. 
Caponiziug  has  been  practiced  but  little  in  this  country,  the  practice 
being  now  confined  mostly  to  Pennsylvania  aud  New  Jersey.  Mr.  G.  H. 
Leavitt,  an  experienced  poultry -breeder  of  Sew  York,  says  that  95  per 
cent,  of  the  capons  raised  are  raised  in  Pennsylvania,  and  that  the  same 
proportion  of  experiments  is  successful.  In  most  parts  of  this  country 
the  practice  is  unknown,  even  among  those  who  breed  fowls  for  market. 
Both  cockerels  and  pullets  may  be  caponized,  the  latter  being  called  in 
France  pottlardes.  The  effect  of  depriving  them  of  reproductive  powers 
is  to  cause  them  to  fatten  more  easily,  with  less  food ;  it  increases  their 
size. beyond  what  would  otherwise  be  attained,  and  makes  them  more 
tender  and  more  desirable  for  the  table.  So  much  superior  are  capons 
esteemed  to  be,  that  it  is  singular  the  practice  is  so  limited.  Mr.  Bishop, 
of  Springfield,  Ohio,  before  quoted,  says  of  capons:  "The  weight  is 
increased  one-third,  and  the  meat  is  much  finer."  Mr.  Parker,  of  West 
Chester,  Pennsylvania,  says  they  command  one-third  more  price  than 
other  market  fowls.  Mr.  fiobert  B.  Engle,  of  Masonville,  New  Jersey, 
who  is  qualified  to  speak  from  experience,  says :  '■  The  operation  is  sim- 
ple and  easily  performed.  An  expert  in  the  business  can  castrate  two 
hundred  in  a  day,  for  which  we  pay  four  cents  each.  The  capons  fatten 
more  readily  than  cocks,  attain  greater  weight,  and  their  llesh  is  much 
more  tender  and  juicy,  and  is  better  flavored,  and  consequently  com- 
mands a  higher  price,  which  in  Philadelphia  and  Xew  York,  aa  com- 
pared with  other  prime  chickens,  is  as  ;>5  cents  per  pound  are  to  25  eents, 
which  prices  I  received  yesterday  (February  5, 1^71)  iu  the  Philadelphia 
market.  The  difference  iu  price  ranges  from  six  to  ten  cents  per  pound, 
as  to  quality.  •  *  1  believe  that  if  all  roosters  that  are  to  be  kept 
until 'full  grown  for. market  were  properly  castrated  .it  would  enhance 
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tbeir  value  from  30  to  ^.'0  per  cent."  Mr.  Engle  gives  tlio  following 
memoranda  of  Lis  sales  in  illustration  of  the  superior  market  value  of 
caponized  fowls :  "  Seventy-one  pairs  of  capons  sold  in  February  and 
March,  1870,  the  crop  of  tho  previous  summer,  weighed  1,313  pounds. 
Amount  received,  8403  89.  Average  weight  per  pair,  18£  pounds. 
Average  price  per  pair,  $6  53."  Mr.  Leavitt,  of  Now  York,  also  speaks 
highly  of  the  increased  value  of  capons  over  cockerels. 

Instruments  for  making  capons  may  bo  purchased  for  85  per  set,  and 
consist  of  a  spring,  with  which  tire  incision,  made  by  a  sharp  knife,  is 
kept  open  during  the  operation ;  nippers  and  hook,  with  which  to  remove 
the  covering  of  the,  testicles ;  a  tubo  containing  a  silk-worm  gut,  with 
which  the  connection  of  the  testicle  with  the  bird  is  severed,  and  a  spoon 
for  removing  the  severed  parts.  The  operation  may  be  performed  with 
more  simple  implements,  however ;  as  a  sharp  pocket-knife,  a  pair  of 
forceps,  a  sharp -pointed  hook,  a  horse-hair,  and  a  teaspoon.  The  o])era- 
tion  is  performed  in  tho  following  manner,  as  described  by  those 
familiar  with  it :  Confine  the  fowl  to  a  table  or  board,  left  Bide  down- 
ward, by  weights,  or  by  straps  which  will  securely  fasten  the  legs  and 
wings,  the  latter  being  drawn  well  over  the  back,  and  the  legs  extended 
backward,  the  upper  ono  drawn  farthest  out.  The  head  and  neck 
should  be  left  free.  The  position  of  the  confined  fowl  is  denoted,  in  the 
accompanying  cut.  Pluck  the 
~j  feathers  from  a  spot  an  inch 
/  and  a  half  in  diameter,  near 
'  the  hip  joint,  and  on  a  line 
from  the  hip  to  thefhouhler 
joint.  Draw  the skinbaok,  so 
that  when  left  to  itself  again  it 
will  cover  the  wound  in  the  flesh 
and  make  an  incision  between 
the  last  two  ribs,  commencing 
au  inch  from  the  back-bone 
.  and  extending  obliquely  down- 
ward. The  incision  should 
be  about  an  inch  long,  and 
Only  deep  enough  to  separate  the  ribs,  not  wounding  the  intestines. 
The  proper  location  for  the  incision  is  indicated  by  the  line  through  the 
circle  iu  the  cut.  The  wound  is  kept  open  by  a  spring  or  otherwise  for 
convenience  of  subsequent  operations.  Cut  open  the  membrane  covering 
the  intestines,  with  care,  pushing  them  with  the  spoon  forward  toward 
tho  breast-bone  first,  if  they  are  not  sufficiently  drawn  up.  The  testicles 
will  then  be  exposed  to  view.  They  are  connected  with  the  back  and  sides 
by  cords  and  covered  with  a  thin  membrane.  The  membrane  must  be 
seized  with  the  forceps  or  nippers  and  torn  open  with  the  hook,  com- 
mencing with  the  lower  or  left  testicle,  which  is  generally  nearer  the 
rump  than  the  right  one.  Then  introduce  the  tube  containing  the  silk- 
worm gut,  or  the  horse-hair,  with  which  to  sever  the  connection  of  the 
testicle,  using  the  bowl  of  the  spoon  when  horse-hair  is  employed  to 
facilitate  the  operation,  and  with  a  sawing  motion  sever  the  chords.  A 
similar  process  is  repeated  with  the  right  testicle,  and  then  both,  with 
the  blood  around  the  wounds,  are  to  be  removed  with  the  bowl  of  tho 
spoon.  The  left  testicle  should  first  be  removed  to  prevent  the  blood 
which  may  issue  from  it  from  covering  the  right  one  and  rendering 
the  operation  more  difficult.  After  the  operation  the  skin  must  be  drawn 
over  .the  wound  and  a  few  stitches  taken  in  it  with  fine  linen  thread, 
after  which  the  fowl  may  be  released. 
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Capooizing  should  be  performed  daring  a  warm  spell  and  as  Boon  as 
the  sex  of  the  fowls  can  be  discerned,  and  should  be  preceded  by  fasting 
them  twenty-four  honrs  and  followed  by  feeding  immediately  after  the 
operation,  and  daring  twenty-four  hoars,  at  least,  on  soft  food.  The 
canonized  fowls  will  eagerly  partake  of  food,  and  will  be  restored  to 
health  in  a  few  days  if  the  operation  has  been  carefully  performed.  In 
making povfardes,  it  is  sufficient  merely  to  cut  across  the  egg-tnbe  with 
a  sharp  knife. 

STATISTICS  OF  POULTEY-KEEPING. 

The  profit  of  poultry-keeping  is  shown,  in  the  preceding  pages,  in 
tlie  figures  from  the  New  York  census,  and  in  the  individual  examples 
cited,  to  be  great.  Some  of  the  gentlemen  who  have  famished  informa- 
tion for  the  present  article  assert  that  no  other  branch  of  rural  husbandry 
is  so  profitable,  considering  the  value  of  investments  and  the  care  be- 
stowed. The  demand  for  poultry  and  eggs,  for  food,  is  always  good, 
both  at  home  and  abroad.  As  yet  but  little  in  this  line  has  been  fur- 
nished by  this  country  for  exportation,  the  shipments  in  1SC3  amounting 
to  only  19,601  dozens  eggs,  valued  at  65,865,  and  poultry,  valued  at 
11,484,  or  $7,349  in  all. 

In  the  Transactions  of  the  California  State  Agricultural  Society  for 
1868-'69,  Dr.  Holden  states  that  Sew  York  City  uses  over  four  million 
dollars'  worth  of  eggs  each  year.  In  nine  months  of  the  year  1869, 
however,  the  receipt  of  eggs  in  that  city  averaged  about  1,000  barrels 
per  day,  a  barrel  containing  80  dozens,  which,  at  30  cents  per  dozen, 
amounts  to  $21,000  per  day,  or  $S,760,O00  per  annum.  It  is  probable 
that  this  supply  was  mostly  used  in  the  city.  Boston  uses  half  as  many 
as  New  York;  and  Dr.  Holden  states  also  that  Cincinnati  annually 
exports  twenty-five  millions  of  eggs,  and  Stockton,  California,  about 
8300,000  worth  of  eggs  and  poultry.  As  very  slight  record  of  the 
poultry  products  of  this  country  has  been  made,  the  statistics  are 
meager.  From  October  14,  1869,  to  May  6,  1870,  two  buyers  shipped 
to  New  York  City,  from  the  station  at  Masonville,  Burlington  County, 
New  Jersey,  393,700  pounds,  or  nearly  197  tons  of  poultry,  for  which 
they  paid  the  farmers  of  that  vicinity  not  leas  than  $95,000.  Every 
country  town  easily  accessible  from  our  large  cities  is  visited  each  year 
at  the  proper  season  by  poultry  buyers,  who  transmit  to  the  city  markets 
an  immense  aggregate  amount  of  the  surplus  products  of  poultry-yards. 

England  is  said  to  have  a  constant  investment  in  poultry  of  over  fifty 
millions  of  dollars,  and  she  is  the  largest  importer  of  eggs  aud  poultry. 
The  number  of  eggs  yearly  sent  from  Ireland,  through  Dublin,  to  Eng- 
land, is  stated  to  be  over  seventy  millions;  almost  equal  to  the  average  an- 
nual importation  of  eggs  from  all  parts,  from  1842  to  1847.  During  the 
succeeding  five  years  the  average  annual  importation  was  103,000,000, 
being,  in  1851, 115,526,236;  and  the  London  board  of  trade  state  the 
importations  from  Frauce  and  Belgium,  during  the  five  years  ending 
with  1857,  to  average  147,342,219.  Thenuinbcrs  in  the  succeeding  years, 
ending  with  1861,  averaged  163,581,140,  the  number  iu  the  last  year 
being  203,313,310.  The  wholesale  market  price  was  eight  cents  per 
dozen,  making  the  value  of  eggs  imported  that  year  $1,355,422.  The 
quautitv  imported  had  increased  in  18C9  to  442,172,640,  valued  at 
$5,634,205,  or  15=  cents  per  dozen,  and  in  1870  to  430,842,240,  valued  at 
$5,510,400,  or  15J  cents  p^r  dozen. 

M.  de  Lavergne,  a  high  agricultural  authority  in  France,  as  quoted 
in  the  Transactions  of  the  Royal  Agricultural  Society  of  England,  esti- 
mated the  value  of  eggs  produced  in  France,  in  1865,  at  $24,200,00" 
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the  exportations  amounting  to  twenty-live  million  francs,  or  $4,650,000. 
The  same  gentleman  estimated  the  value  of  the  poultry  consumed  to 
be  the  same  as  the  value  of  eggs  produced,  making  an  aggregate  of 
eggs  and  poultry  produced  of  ¥48,400,000.  The  investment  in  poultry 
in  France  is  said  to  be  over  $75,000,000,  or  fifty  per  cent,  greater  thau 
in  England. 

It  is  apparent  that  great  profit  is  to  be  derived  from  poultry  keeping 
at  small  outlay  of  means.  There  is  always  a  fair  demand  in  our  principal 
cities  and  towns,  at  least,  for  considerable  supplies  of  the  products  of 
the  poultry-yard,  and  there  is  no  danger  of  an  over-supply  which  will 
reduce  the  business  to  the  point  of  unprofitableness.  The  fact  that 
fat  chickens  may  be  produced  as  cheaply  for  the table  as  any  othermeat, 
is  worthy  of  consideration,  in  connection  with  their  desirability  as  excel- 
lent food.  The  prices  of  prime  poultry  are  almost  always  in  advance 
of  those  of  the  best  flesh  of  cattle,  hogs  and  sheep,  and  it  would  be 
more  frequently  preferred  by  persons  of  small  means  in  oar  cities  if  it 
could  be  procured  at  an  equal  price.  It  is  indeed  probable  that  home 
markets,  with  remunerative  prices,  may  always  be  had,  as  they  certainly 
may  now  be,  by  all  American  farmers,  and  especially  by  those  convenient 
to  the  larger  towns,  who  may  choose  to  give  a  fair  outlay  of  money, 
time,  and  intelligence  to  poultry-keeping. 


THE  TEXAS  CATTLE  TRADE. 

Among  the  important  developments  of  oar  domestic  commerce,  fol- 
lowing closely  upon  the  construction  of  the  Pacific  Eailroads,  is  the  Texas 
cattle  trade,  which  has  attained  gigantic  proportions,  within  the  past 
three  years.  Previously,  with  greater  obstructions  to  travel  and  longer 
distances  to  market,  it  bod  a  slow  growth.  In  all  the  more  densely  pop- 
ulated communities  of  the  civilized  world,  the  question  of  the  continued 
supply  of  animal  food  long  since  assumed  nu  important  phase.  Even 
on  our  own  new  continent,  especially  in  the  older  settled  portions  on 
the  Atlantic  slope,  the  upward  tendency  of  the  meat  market  has  long  been 
remarked.  If  prices  should  continue  to  increase,  as  in  the  past  few  years, 
it  requires  no  prophetic  gift  to  foretell  the  transfer  of  animal  food  from 
the  list  of  necessaries  to  that  of  the  luxuries  of  life,  attainable  only  by  the 
middle  .or  wealthier  classes  of  society.  The  movements  of  population,  the 
conditions  of  agriculture,  and  the  developments  of  mechanical  industry 
have  been  unfavorable  to  cheap  meat  production  in  the  older  States,  In 
the  Southern  States  population  has  tended  hitherto  to  settle  in  the  river 
bottoms,  leaving  immense  plateau  and  mountain  regions  available  to 
cattle-raising,  but  the  system  of  agriculture  prevalent  in  that  section 
previous  to  the  war  was  not  favorable  to  this  branch  of  industry.  Its 
capacities  in  this  direction  have  not  yet  been  developed,  and  conse- 
quently no  relief  from  the  pressure  can  be  expected  from  that  quarter. 
The  irruption  of  cheap  beef  from  the  Southwest  is,  therefore,  very  timely 
and  acceptable. 

Texas  has  been  aptly  designated  the  great  cattle  hive  of  North 
America.  More  than  half  a  century  ago,  under  inducements  offered 
bv  the  Spanish  colonial  authorities  in  Mexico,  the  coast  region  from 
t  line  to  the  Bio  Grande,  a  level  and.-  fertile  belt  from  thirty  to 

.by  miles  broad,  was  settled  by  Spanish  and  American  emigrants,  who 
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brought  with  thom  their  us tive  breeds  of  cattle,  which,  under  remarkably 
favorable  circumstances  of  climate  uud  pasturage,  amalgamated  into  a 
common  stock,  combining  iu  a  larger  degree  the  better  points  of  the 
constituent  breeds.  Up  to  the  straggle  tor  Texas  indei>cndcnce  the  in- 
crease of  theso  herds  was  remarkably  rapid.  In  the  disturbances  and 
social  dislocations  which  then  ensued,  the  western  portion  of  this  cattle 
region  became  almost  depopulated,  and  the  cattle,  for  lack  of  owners, 
relapsed  into  a  state  of  wildness.  Social  order  was  not  finally  reestab- 
lished till  after  the  annexation  of  Texas  to  the  United  States,  and  the 
treaty  of  peace  with  Mexico,  in  1848.  The  cattle-raising  industry  tiien 
revived.  The  wild  herds  were  either  reclaimed  by  their  former  owners 
or  appropriated  by  others.  Large  numbers  were  driven  to  eastern 
markets,  but  enough  remained  to  stock  immense  ranches,  on  which  a 
class  of  men  of  enterprise  and  resolute  character  have  siuce  organized 
a  very  thrifty  pastoral  industry.  During  tho  late  rebellion  the  Texas 
cattle  regions  were  bat  very  slightly  devastated  by  the  ravages  of  war, 
which,  on  the  contrary,  greatly  euhauced  their  prosperity  by  increasing 
the  price  of  Texas  beef.  Its  very  large  production  has  of  late  been 
rendered  available  to  the  public  interest  through  the  various  lines  of  the 
Pacific  Railroad  system. 

In  the  coast  regions  of  Texas  are  found  cattle  lords  whose  animated 
treasures  Burpass,  in  number  and  value,  even  the  iioeks  and  herds  ot 
the  great  man  of  Uz.  The  Sauta  Cabrutas  ranch,  on  the  Santa  Ca- 
brutas  River,  owned  by  Colonel  Richard  King,  embraces  84,132  acres 
of  land,  stocked  with  05,000  cattle,  10,000  horses,  7,000  sheep,  and 
8,000  goats.  For  the  management  of  these  immense  herds,300  Mexican 
herdsmen  and  1,000  saddle-horses  are  held  iu  constant  requisition. 
Colonel  King  each  year  brands  12,000  calves,  and  sells  10,000  fat  cattle, 
constantly  investing  the  surplus  proceeds  in  stock  cattle.  O'Conner's 
ranch,  twenty  miles  below  Goliad,  on  the  San  Antonio  River,  in  1862 
contained  over  40,000.  cattle ;  during  that  year  on  this  estate  12,000 
calves  were  branded,  and  §80,000  realized  by  tho  sale  of  cattle.  This 
enterprise  was  inaugurated  ten  years  previously,  with  1,500  cattle.  The 
Rolideaux  ranch,  between  the  Nueces  aud  Rio  Grande  Rivers,  owned 
by  Mr.  Kennedy,  is  a  fertile  peninsula  of  142,840  acres,  jutting 
oat  into  the  Gulf  of  Mexico,  the  isthmus  being  secured  by  thirty  miles  oi 
plank  fence,  guarded  at  intervals  of  throe  utiles  by  herdsmen's  ranches. 
It  already  contains  30,000  beef  cattle,  besides  largo  numbers  of  other 
stock.    Other  magnificent  cattle-herds  might  be  enumerated. 

The  net  increase  of  cattle  in  this  region  has  been  estimated  as  high 
as  25  per  cent,  per  annum  prior  to  the  opening  of  the  Texan  cattle  trade. 
Turning  his  animals  loose  to  graze  at  will  over  a  range  of  country  often 
fifty  miles  square,  covered  with  nutritious  grasses,  in  a  genial  climate, 
in  which  shelter  is  unnecessary,  the  Texas  stock-raiser  confines  his  care 
to  the  identification  and  marketing  of  his  animals.  For  the  former  pur- 
pose the  stockmen  of  the  neighboring  ranches  assemble  semi-annually 
in  considerable  force,  to  scour  the  country  for  the  purpose  of  branding 
the  calves,  the  ownership  of  which  is  determined  by  the  brand  borne 
by  the  cows  they  follow  or  suck. 
'This  stock  business,  which  has  thus  grown  up  from  small  beginnings, 
.  now  amounts  to  a  magnificent  industry,  the  product  of  whioh  reaches 
our  most  distant  markets,  its  conditions,  both  economical  and  produc- 
tive, have  been  gradually  changing  with  the  growth  of  our  resources. 
For  several  years  alter  the  annexation  of  Texas  to  the  United  States, 
the  domestic  market  ruled  very,  low.  Stock  cattle  brought  not  over  $4 
or  $5  pei'  head,  while  beeves  fattened  for  market  did  not  command 


348  AGRICULTURAL  REPORT. 

more  than  double  these  prices.  These  rates,  however,  were  abundantly 
remunerative  under  the  conditions  of  cheap  production  then  subsisting. 
When  steamers  began  to  touch  at  different  points  on  the  coast,  and  to 
ship  beeves  on  the  hoof  to  New  Orleans  and  to  other  eastern  and  northern 
markets,  the  stock-raisers  near  the  seaboard  were  soon  able  to  realize 
double  the  rates  above  named.  During  the  later  years  of  the  rebel- 
lion, the  blockade  of  the  coast  and  of  the  Mississippi  River,  by  the 
Union  forces,  cut  oft'  nearly  all  access  to  markets ;  but  since  the  return 
of  peace,  and  especially  since  the  opening  of  the  so-called  Texas  cattle- 
trade,  prices  have  been  constantly  advancing.  At  a  convention  of 
Texas  cattle-raisers,  held  in  Lave  Oak  County  during  the  last  autumn, 
the  following  tariff  of  prices  was  fixed,  viz:  For  first-class  animals,  $18 
per  head ;  second  class,  $15 ;  third  class,  811. 

The  extension  of  crop-raising  agricultural  settlements  in  the  coast 
regions  seriously  deranged  the  conditions  of  cheap  production  of  cattle, 
by  raising  the  value  of  land  and  by  restricting  the  range  of  free  pasture. 
The  stock  business  was  then  extended  northward  to  the  central  region  of 
high  rolling  prairies  and  even  to  the  plateaus  of  Northern  Texas,  locali- 
ties scarcely  less  congenial  to  this  attractive  industry  than  even  the  rich 
plains  of  the  coast.  They  present  large  areas  tolerably  well  watered, 
and  sufficiently  well  timbered  for  the  wants  of  the  stock-raiser.  The 
climate  is  mild  and  salubrious.  The  soil  is  a  rich  black  mold,  yielding, 
to  a  very  imperfect  culture,  large  crops  of  cereals  and  fruits.  In  their 
wild  state  the  prairies  are  covered  with  excellent  grasses,  and  already 
feed  large  herds  of  cattle,  bearing  the  brands  of  different  owners. 
Immense  quantities  of  beef  are  annually  lost,  like  the  waste  wood  of 
the  forest,  for  lack  of  means  of  preserving  it.  Hides  rot  on  the  ground 
/or  lack  of  tanneries,  and  because  of  the  great  cost  of  transportation 
to  market,  while  imported  leather  is  scarce  aud  dear.  Industry  and  trade 
are  still  in  a  very  rudimentary  condition,  society  being  yet  in  a  forma- 
tive state. 

Stock-raisers  are  found  in  this  region  with  herds  rivaling  those  of  the 
coast.  Eighteen  years  ago  Mr.  John  Hitson  was  toiling  amid  the  timber  of 
Rhea  County,  Tennessee,  to  clear  a  little  land  for  corn  and  wheat.  Dis- 
gusted at  the  prospect  of  spending  a  lifetime  in  merely  winning  a  foot- 
hold for  future  labor,  he  sold  his  land,  and  with  CO  cows  and  9  brood 
mares  emigrated  to  what  *is  now  Palo  Pinto  County,  on  the  Brogus 
River.  He  now  owns  50,000  acres  of  land  and  as  many  cattle.  Mr.  John 
Chiaholmowns  30,000  head,  Mr.  G.  W.  Slaughter  20,000,  Coggins  &  Parks 
20,000,  Lacy  &  Coleman  12,000,  Mr.  Martin  Childers  10,000.  A  large  num 
ber  of  smaller  but  still  very  considerable  herds,  the  product  of  a  few 
years  of  intelligent  enterprise,  are  reported  iu  these  regions,  showing  a 
rapid  growth  in  the  cattle  industry,  aud  a  capacity  for  still  greater 
expansion. 

The  number  of  cattle  in  Texas  in  1870  is  estimated  at  about  4  to  1  of 
the  population ;  whereas,  in  .the  three  great  States  of  Ohio,  Pennsyl- 
vania, and  New  York,  the  proportion  is  reversed.  Texas  is  supposed 
to  contain  at  least  3,000,000  beef  cattle,  besides  000,000  cows.  There 
are  annually  raised  and  branded  about  750,000  calves.  From  this 
basis  of  production,  it  is  a  question  how  long  the  demands  of  the  present 
cattle-market  can  be  met.  The  impression  is  beginning  to  prevail  that  the . 
enormous  exportation  both  of  stock  cattle  and  of  fat  beeves  has  meas- 
urably curtailed  production.  To  such  an  extent  has  this  movement 
increased,  that  even  yearlings  are  now  driven  to  the  pastures  of  Colorado 
and  Kansas  to  fatten  for  eastern  markets.  The  great  demand  for  stock 
}    i  also  induced  the  occupancy  of  jll- watered  ^districts,  resulting  jn.  a 
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large  loss  of  animals  by  thirst  It  seems  probable  that  the  capacities  of 
the  system  hitherto  pursued  are  about  exhausted,  and  that  more  careful 
and  economical  methods  and  more  scientific  principles  must  be  intro- 
duced into  the  business  to  enable  it  to  meet  the  growing  demand  upon 
it.  The  ideas  of  the  present  race  of  stock-raisers,  it  is  charged,  are 
ultra-conservative  and  hostile  to  the  introduction  of  improvements ; 
but  the  rapid  extension  of  railroad  facilities  into  Texas  will  enforce 
an  eDtire  reorganization  of  this  industry.  The  great  primary  depot 
of  the  Texas  cattle  trade  is  now  at  the  Abilene  Station,  on  the  Kan- 
sas River,  one  hundred  and  sixty  miles  west  of  the  Missouri  River, 
four  hundred  and  forty  from  St.  Louis,  and  six  hundred  and  seventy 
from  Chicago.  The  special  advantages  of  this  locality  were  found  in  its 
admirable  facilities  for  pasturing  large  herds  of  cattle  beyond  the  set- 
tled portion  of  Kansas,  upon  a  leading  railroad  route.  The  herds  from 
Texas,  however  carefully  driven,  must  necessarily  arrive,  after  a  march 
of  seven  hundred  miles,  in  a  very  impoverished  condition,  while  very 
many  herds  are  driven  without  intelligent  regard  to  the  condition  of 
the  animals.  From  sis  to  nine  months' feeding  in  the  genial  climate, 
and  abundant,  well-watered  pastures  of  this  locality,  where  the  plague 
of  insects  is  unknown,  is  required  to  fit  the  stock  for  market.  The  ship- 
ments of  cattle  on  the  Kansas  Pacific  Railroad  for  the  four  years  past 
are  stated  by  Mr.  A.  Anderson,  the  general  superintendent,  in  a  letter 
to  this  Department  dated  December  17,  1870,  as  follows:  In  1867, 
30,000  head  ;  1868,  57,000 ;  1809,  47,000 ;  1870,  125,000.  Of  these  aggre- 
gates he  estimates  that  97  to  98  per  cent,  were  Texas  cattle.  The  decline 
of  shipments  in  1SG9,  as  compared  with  1863,  was  due  to  the  statute  of 
Illinois  prohibiting  the  introduction  of  Texas  cattle  into  that  State 
during  certain  seasons  of  the  year.  The  arrivals  of  cattle  of  all  grades 
at  the  various  stock-yards  along  tho  line  of  this  road,  during  1870,  prob- 
ably amounted  to  abont  150,000. 

The  Union  Pacitic  Railroad  has  made  strong  efforts  to  attract  a-  por- 
tion of  this  trade  by  establishing  at  Schuyler,  twenty-five  miles  west  of 
Omaha,  special  facilities  for  the  shipment  of  cattle,  and  by  lowering  the 
tariff  of  transportation  charges.  Notwithstanding  the  two  hundred  miles 
additional  drive,  as  compared  with  Abilene,  the  business  at  this  point  has 
attained  unexpected  dimensions.  Under  date  of  December  10, 1870,  Mr. 
T.  E.  Sickels,  general  superintendent  Union  Pacific  Railroad,  reports 
to  this  Department  tho  shipment  of  10,234  Texas  cattle  in  1870,  besides 
9,110  western  cattle.  The  total  shipment  of  any  previous  year  was  less 
than  500.  It  is  thought  that  the  local  demands  of  Nebraska,  Iowa, 
Minnesota,  and  Dakota  will  greatly  enlarge  this  trade. 

Baxter  Springs,  in  Southeastern  Kansas,  on  the  Missouri  River,  Fort 
Scott  and  Gulf  Railroad,  promises  to  become  a  formidable  rival  to  Abi- 
lene in  this  Texas  cattle  trade.  Mr.  B.  S.  Henning,  superintendent,  under 
date  of  December  15,  1870,  reports  to  this  Department  the  shipment 
of  85,000  head  subsequent  to  June  1, 1870,  the  date  at  which  the  road 
was  opened  to  Baxter  Springs.  This  point  is  located  one  hundred  and 
fifty-nine  miles  from  Kansas  City,  and  four  hundred  and  forty-one  from 
St.  Louis,  by  the  Missouri  Pacific  Railroad.  The  extension  of  the  At- 
lantic and  Pacific  Railroail,  now  completed  to  Pierce  City,  two  hundred 
and  ninety-one  miles  from  St.  Louis,  and  at  no  great  distance  from 
Baxter  Springs,  will  soou  open  a  much  shorter  route  to  this  traftic.  In 
fact,  this  latter  route,  according  to  the  statement  to  this  Department  ot 
Mr.  W.  H.  Paniarehe,  superintendent,  dated  December  16, 1870,  gave 
transportation  to  7,520  head  of  cattle  in  1569,  and  to  40,060  head  in 
1870,  of  which  latter  aggregate.  20,000  were  kuown^as  Texas  and  Indian 
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cattle.  Mr.  W.  H.  Downes,  general  superintendent  of  the  central  branch 
Union  Pacific  Bailroad,  reports  the  shipments  of  cattlo  over  that  line, 
in  1870,  at  112  car-loads,  or,  at  an  average  of  20  head  per  ear  load,  2,240 
head.  This  road  is  completed  from  Atchison  to  Waterville,  Kansas,  ono 
hundred  miles. 

The  general  northward  movement  of  Texas  cattle  during  1870  is  va- 
riously estimated  between  100,000  and  200,000  head.  The  aggregate 
shipments  of  the  five  railroad  lines  above  mentioned  wero  232,000.  How 
large  a  portion  of  these  cattlo  were  from  the  Indian  Territory  there  is 
no  means  of  determining,  inasmuch  as  these  are  consolidated  with  the 
Texas  cattlo  in  all  the  reports.  The  estimates  quoted  do  not  appear  to 
be  extravagant.  The  cattle  brought  to  market  by  these  lines  of  trans- 
portation are  from  Northern  or  Central  Texas,  those  of  the  coast  regions 
rinding  a  more  eligible  market  by  sea.  They  were  bought  by  the  herd 
in  Texas  during  1870  at  about  the  following  prices,  viz :  Beef  cattle,  911 
per  head;  milch  cows,  $6;  three-year  olds,  $7;  two-year  olds,  $4; 
yearlings,  82  50.  "When  only  beef  cattlo  were  bonght,  the  prices  ranged 
higher,  averaging  from  $12  to  $14  per  head.  The  average  drive  to 
Abilene,  seven  hundred  miles,  occupies  about  two  months,  and  costs 
about  $2  per  head,  besides  a  margin  of  20  per  cent,  for  stampeding, 
stealing,  &c.  Arriving  at  Abilene  in  tolerable  order,  a  mixed  drove 
will  command  about  tho  following  prices,  viz :  Beef  cattle,  $20  per  head ; 
milch  cows,  $12;  three-year  olds,  $10;  two-year  olds,  $8;  yearlings, 
$5.  After  grazing  through  the  summer,  their  market  value  is  advanced 
20  to  25  per  cent.  Beef  cattle,  well  matured  for  market,  readily  com- 
mand $25  per  head. 

Chicago  has  largely  controlled  the  Texas  cattle  trade  since  its  inaugu- 
ration, but  St.  Louis  is  organizing  a  formidable  competition,  with  the 
advantage  of  shorter  lines  of  communication  with  tbo  cattle  regions.  It 
is  evident  that  the  present  arrangements  of  the  traffic  are  mostly  pro- 
visional and  temporary.  This  great  mass  of  production  cannot  remain 
dependent  upon  the  present  imperfect  outlets  to  market.  The  monop- 
oly of  transportation,  now  enjoyed  by  the  Kansas  Pacific  Bailroad  and 
its  connections,  will  be  broken  up  when  the  southwostern  lines,  now  hi 
progress,  shall  have  been  completed.  Cattlo  shipments  to  eastern  mar- 
kets, over  these  shorter  lines,  will  be  preferable  to  those  over  the  long 
elbow-rontes  through  Chicago  and  St.  Louis. 

The  prices  of  beef  on  the  boof  in  the  New  York  market  during  the 
first  ten  months  of  1870  averaged  about  8  cents  per  pound,  or  about 
double  the  rates  ruling  in  Chicago  and  St.  Louis.  The  animals  average 
about  900  pounds,  representing  a  valuation  of  $72,  and  costing  the  im- 
porter about  $55  per  head— a  profit  of  about  30  per  cent.,  counting  all 
incidental  and  unavoidable  risks.  In  the  St.  Louis  and  Chicago  markets 
the  Texas  steer  represents  a  value  of  about  $31  50  nor  head,  at  3$  per 
pound.  The  expense  of  bringing  him  to  tho  abattoir  of  those  cities  is 
about  $23,  leaving  a  profit  of  $8  50,  or  nearly  40  per  cent,  Chicago  live- 
stock reports  mention  the  fact  that  Texas  cattle  lose  less  weight  in  dress- 
ing than  Illinois  cattle,  and  can,  therefore,  bo  sold  at  finer  margins  to 
carcass-butchers.  Beef-packers  assert  their  superiority  for  packing  to 
the  rough,  coarse  stock  previously  imported  from  west  of  the  Missouri 
River,  being  finer-grained,  richer,  and  more  tender.  Their  hides  are 
also  worth  from  15  to  20  per  cent,  more,  and  their  yield  of  tallow  is 
larger. 

The  Chicago  live-stock  reports,  during  tho  latter  half  of  1870,  repre- 
sent a  continued  and  increasing  pressure  of  Texas  cattlo  upon  the  mar- 
ket   The  extreme  range  of  prices  has  been  between  .$2  .and.  $7  per  htm- 
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dred  pounds,  fur  thin  stock  cat  tie  ami  lor  well- mat. urcd  fat  beeves,  re- 
spectively. In  the  lower  grades  Texas  cattle  have  mainly  monopo- 
lized the  market.  The  low  prices  caused  by  this  abundant  supply 
have  influenced  all  the  markets  in  the  country,  in  the  opinion  of  intel- 
ligent cuttle  dealers  in  Chicago,  the  immense  cattle  irruption  from  the 
Southwest  has  alone  prevented  the  average  price  of  beef,  live  weight, 
from  ruling  as  high  an  111  cents  per  pound  in  the  eastern  markets.  Com- 
plaints have  been  heard  from  even  New  England  tanners  of  their  being 
compelled  to  accept  lower  prices  than  had  been  anticipated.  There  is 
scarcely  room  to  doubt  that  the  Texas  cattle  trade  has  been  overdone, 
and  that  the  late  abundant  supply  has  been  secured  at  the  cost  of  a 
crippled  production  in  tho  future. 

The  influence  of  the  Texas  cattle  trade  has  hitherto  operated  as  a  dis- 
turbing force,  deranging,  to  some  extent,  old  arrangements  of  snpply 
and  demand  in  tho  markets  generally.  Home  of  its  results  upon  the 
meat  production  and  supply  of  the  country  are  already  foreshadowed. 
The  States  north  of  the  Ohio  have  hitherto  furnished  tho  main  supply 
of  animal  food  to  the  eastern  markets.  If  tho  present  conditions  of 
cheap  beef  production  in  Texas  should  bo  perpetuated,  or  if  the  grazing 
capacities  of  our  great  central  mountain  region  should  be  speedily  de- 
veloped, of  which  there  is  now  ample  promise,  those  States  will  be  com- 
pelled to  yield  entirely  the  production  of  lower  grades  of  beef.  ■  The 
extension  of  railroad  facilities  is  constantly  enlarging  the  area  of  pas- 
turage immediately  available  for  cheap  beef  production,  In  tho  case 
of  Texas  cattle,  many  drawbacks  to  the  trade  will  be  removed.  The 
long  drive  of  seven  hundred  miles  will  be  abandoned.  Farmers,  upou 
land  costing  from  820  to  &2tlt)  per  acre,  in  climates  requiring  four  or  five 
months'  winter  feeding,  cannot  compete  with  stock-raisers  operating  un- 
der a  sky  that  demands  no  shelter,  and  upon  a  soil  yielding  perennial 
supplies  of  green  food  where  laud  is  now  so  cheap  that  a  single  stock- 
farm  includes  a  whole  county. 

The  farmers  of  the  Sort  Invest  must  secure  more  valuable  breeds  of 
stock.  They  must  select  animals  which,  with  the  same  acreage  of  sum- 
mer pasture  and  the  Mime  amount  of  winter  feeding,  will  yield  beef  in 
greater  quantity,  of  liner  quality,  and  of  higher  market  value. 

The  more  intelligent  cattle- raisers  in  the  older  Stales  have  already 
anticipated  this  necessity  by  supplanting  their  common  .stocks  with  im- 
proved breeds  of  cattle.  The  pressure  of  circumstances  will  drive  the 
liming  interest  generally  in  the  wake  of  these  pioneers,  and  a  speedy 
demand  for  superior  animals  may  be  expected.  In  the  next  ten  years 
we  may  anticipate  an  immense  improvement  in  the  stocks  of  the  North- 
west, lor  such  there  is  no  danger  of  a  lading  market.  AVhile  wealth, 
under  our  free  civilization,  is  accumulating  and  dill'nsing  itself  through 
more  numerous  classes  of  society,  the  demand  for  better  food  will  keep 
pace  with  any  improvement  in  production  that  may  be  made.  In  this 
branch  of  the  business,  Texas  cat  tie- raisers,  under  tlioir  present  condi- 
tions of  production,  can  offer  but  slight  competition.  To  raise  the  liner 
breeds  of  cattle  will  involve  a  revolution  in  their  whole  system.  It  is 
one  thing  to  .;eud  out,  lVo::i  time-  to  time,  gangs  <i!"  Mexican  varjueros  to 
lasso  ami  drive  in  !!»■  .-■[  !">n::i';coiis  jinnliiets  of  wide,  unoccupied  wastes 
of  rich  pasture,  but  <  nliiely  another  thins  io  opera  .■  within  inrrower 
limits,  and  to  develop  the  latent  resources  of  imture  by  a  scientific  ap- 
plication of  her  higle t  laws.  It  is  unreasonable  to  expert  a  sudd.-n 
change  in  the  loose  methods  el*  production  now  employed  in  the  South- 
west;  but  tli"  time  is  com;!';.:  v.'it-:i  sul!i  a  change  will  be  a  necessity. 
The  pressure  of  population  and  the  ii?e  in  the  value  of  land  will  soon 
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demand  greater  economy  of  resources.  Widespread  pastures  will  be 
restricted  by  farming  iuclosurea,  and  the  ability  to  produce  coarse  beef 
at  low  prices,  without  any  of  the  expenses  of  the  Northern  and  Western 
stock-grower,  and  with  less  scientific  intelligence,  will  no  longer  exist. 

The  Texas  cattle  trade  has  its  evils,  which  should  be  ameliorated. 
The  transportation  of  cattle  for  great  distances  by  rail  involves  many 
abuses.  Healthy  animals  suddenly  removed  from  the  free  range  of  pas- 
ture and  crowded  into  cattle-cars,  kept  standing  for  days  and  nights  in 
an  uncomfortable  posture,  deprived  of  food  and  rest,  worried  and  con- 
fused by  the  constant  roar  of  machinery,  cannot  long  preserve  their 
healthful  condition.  In  the  hot  summer  months,  bodily  exhalations 
create  an  inteusely  mephitic  atmosphere ;  the  jarring,  unequal  move- 
ments of  the  cars  jostle  the  animals  against  each  other,  injuring  their 
limbs,  abrading  their  flesh,  and  adding  cutaneous  and  muscular  inflam- 
mations to  the  other  evils  of  this  "  middle  passage." 

Different  State  legislatures  have  attempted  to  relieve  these  difficulties 
by  special  enactments.  New  York  forbids  the  confinement  of  live-stock 
for  longer  consecutive  periods  than  twenty-eight  hours,  without  intervals 
of  ten  hours  for  rest.  Inventive  genius  is  also  devising  more  comforta- 
ble cattle-cars.  It  can  render  the  most  effective  service  in  the  per- 
fection of  refrigerator  cars,  whereby  the  animal  may  be  slaughtered 
on  his  native  soil,  and  the  meat  sent  to  distant  markets,  preserved 
by  artificial  refrigeration  perfectly  fresh  and  untainted.  This  method 
has  already  been  successfully  inaugurated  in  some  portions  of  the 
country,  and  there  is  but  little  doubt  of  its  general  introduction  when 
the  requisite  machinery  shall  have  been  devised  and  constructed. 

This  improvement  is  now  urged  by  that  noble  institution,  the  "Ameri- 
can Society  tor  the  Prevention  of  Cruelty  to  Animals."  This  body  de- 
serves the  gratitude  of  the  public  for  its  fearless  and  disinterested 
exposure  of  the  abominations  of  the  New  York  abattoirs,  ventilating  not 
only  the  cruelty  to  animals,  but  also  tho  frauds  perpetrated  upon  the 
public.  EvilB  of  this  character,  however,  intrenched  as  they  are  in  the 
inveterate  selfishness  of  interested  classes,  can  bo  alleviated  only  to  a 
slight  extent  by  moral  or  even  legal  suasion.  A  change  in  the  method 
of  marketing  beef  will  remove  the  abuses  complained  of  by  removing 
the  opportunity  tor  their  perpetration.  The  public  will  bail  with  genu- 
ine satisfaction  that  revolution  in  the  beef  trade  which  secures  the 
slaughter  of  the  animal  in  his  native  pasture,  and  the  transportation  of 
healthy  beef  in  refrigerator  cars. 


EPIZOOTIC  APHTHA. 

NATURE  OP  THE  DISEASE. 

This  contagious  malady  of  stock  belongs  to  the  class  of  zymotic 
diseases,  or,  in  other  words,  it  is  caused,  like  specific  fevers  generally,  by 
the  introduction  into  the  system  of  a  poison  germ,  which  propagates 
itself,  and  increases  in  the  blood  and  tissues  in  a  manner  allied  to  tho 
growth  of  a  ferment  in  a  saccharine  solution.  During  this  reproduction 
of  tho  virus  in  such  fevers,  the  system  passes  through  a  series  of  suc- 
cessive stages  of  disease,  the  nature  and  duration  of  which  are  deter- 
mined by  the  character  of  tho  particular  poison  taken  in,  and  during 
which  the  poison  germs  (contagious  principles)  are  given  .oft  .abundantly 
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by  one  or  other  or  all  of  the  .secreting  surfaces.  Hence,  like  other 
zymotic  diseases,  this  is  altogether  specific  in  its  cause,  its  nature,  and 
its  mode  of  propagation.  As  known  in  Western  Europe  and  America, 
this  disease  is  invariably  due  to  a  virus  or  contagion  thrown  off  by  some 
animal  suffering  from  the  disease;  it  is  always  manifested  by  a  slight 
preliminary  fever,  and  a  period  of  eruption  and  decline,  and  these  are 
respectively  of  constant  and  well-defined  duration.  These  different 
periods  of  the  disease  are  characterized  by  varied  manifestations.  The 
first  period  is  that  of  incubation,  during  which  the  poison  germs  are  in 
the  body  of  the  animal,  and  propagating  themselves  there,  but  have 
uot  yet  affected  the  constitution  so  as  to  impair  the  functions,  or  give 
rise  to  the  more  manifest  symptoms  of  illness.  Toward  the  end  of  this 
period,  however,  the  thermometer  shows  an  increase  of  temperature,  in 
the  interior  of  the  body,  of  about  two  degrees  beyond  the  natural 
standard.  This  period  lasts  twenty-four  to  forty-eight  hours,  though  in 
rare  cases  it  may  apparently  extend  to  a  week.  • 

Itis  followed  by  the  period  of  eruption,  which  is  first  manifested  by  the 
redness,  heat,  and  tenderness  of  the  udder  and  teats,  of  the  space 
between  the  hoofs,  and  of  the  membrane  of  the  mouth.  In  the  coarse 
of  one  day  more,  these  parts  are  found  to  be  the  seat  of  numerous  hem- 
ispherical elevations  or  blisters,  caused  by  the  effusion  of  a  clear  yel- 
lowish fluid  from  the  blood-vessels  beneath  the  cuticle  or  scarfskin. 
These  increase  in  size  for  the  next  two  or  three  days,  burst,  and  dry  up. 

The  period  of  decline  is  marked  by  the  drying  and  scabbing  over  of 
the  sores  caused  by  the  rupture  of  the  blisters,  and  by  the  reproduction 
of  the  lost  cuticular  covering  or  scarfskin.  The  elevated  temperature, 
which  had  declined  somewhat  on  the  appearance  of  the  blisters,  now 
entirely  subsides,  unless  maintained  by  exposure,  or  the  irritation  of 
the  sores  by  dirt  or  other  bodies.  This  period  has  passed  and  the 
disease  is  at  an  end  by  the  fifteenth  day,  in  favorable  cases. 


The  only  known  cause  of  itself  capable  of  inducing  the  disease  is 
contagion,  or  contact  of  a  sound  animal  with  the  virus  discharged  from 
the  sores  of  an  aphthous  patient.  Many  accessory  causes  may  be  named, 
such  as  a  wet,  muddy  season,  which  insures  the  contact  of  the  virus 
deposited  on  the  soil  with  the  skin  about  the  top  of  the  hoofs ;  the  accu- 
mulation of  cattle  in  large  fairs  or  markets;  the  aggregation  of  large 
numbers  of  live  stock  for  the  supply  of  armies  in  the  field;  travel  of 
stock  by  rail  or  road,  anil  the  like.  Yet  these  are  but  means  of  the 
diffusion  of  the  poison,  while  no  one  of  them,  nor  all  taken  together, 
can  call  the  disease  into  existence  where  the  poison  is  not  already 
present.  Though  prevalent  extensively  in  Europe  during  or  after  almost 
every  great  war  since  1093,  it  did  not  reach  Great  Britain  till  1839,  when 
it  was  brought  by  some  Dutch  cattle  imported  into  London.  In  the  same 
year  it  was  brought  by  Dutch  cattle  to  Cork,  Ireland ;  aud,  as  free  trade 
in  continental  cattle  was  established  four  years  after,  it  has  been  since 
steadily  maintained  by  the  constant  importations.  In  1S41  it  is  first 
reported  in  Denmark,  a  country  which  breeds  its  own  stock,  and  rarely 
imports  any.  Last  year  appears  to  have  been  the  first  time  it  appeared 
on  American  soil,  and  it  lias  not  yet  reached  the  great  stock  ranges  of 
Australia.  In  Great  Britain  it  spreads  widely  every  year,  after  the 
great  autumn  markets,  in  which  home  and  foreign  store  cattle  mix  freely, 
and  yet  there  are  in  that  country  many  breeding  districts  into  which 
strange  stock  are  never  taken,  and  where  the  disease  has  not  yet  pen- 
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otrated.    It  prevails  very  frequently  on  cattle  dealers'  farina  in  the  same 
country.  • 

Such  comprehensive  facta  as  these  narrow  the  list  of  real  causes  down 
to  the  simple  contact  of  the  virus  with  a  healthy  animal.  This  virus,  how- 
over,  is  perhaps  the  most  contagious  known.  It  is  often  carried  on  too 
clothes,  boots,  and  hands  of  men ;  ou  the  fibers  of  hay  or  straw ;  pre- 
served on  tho  walls,  floors,  mangers,  and  other  fittings  of  buildings ;  on 
stable  utensils ;  in  yards,  parks,  roads,  and  railroad  cars ;  on  drinking 
troughs :  or  it  may  be  carried  on  tho  legs  or  bodies  of  dogs,  chickens, 
rats,  and  other  animals  whichthemselvesescapetheinfliction.  In  short, 
any  solid  body  may  retain,  and  be  a  bearer  of,  this  contagion.  Fortu- 
nately, it  does  not  spread  to  any  extent  in  the  atmosphere.  Nothing  is 
more  common  than  to  find  a  herd  on  one  side  of  a  road  struck  down 
by  the  disease,  while  another  in  a  field  on  the  opposite  side  of  the  road 
remains  perfectly  healthy.  It  may  be  carried  by  a  strong  wind  in  the 
■  form  of  the  virulent  saliva,  or  tho  virus  may  dry  up  on  light  bodies, 
such  as  paper,  hay,  &c,  which  are  afterward  borne  off  by  the  wind.  It 
may  bo  carried  by  men  or  animals,  or  by  water  running  from  the  diseased 
to  the  healthy  lot;  but,  in  the  absence  of  such  agencies,  the  breadth 
of  a  common  road  is  amply  sufficient  to  circumscribe  the  disease. 

RELATIVE  SUSCEPTIBILITY  OP  DIFFERENT  ANIMALS. 

Cloven-footed  animals  appear  to  be  the  natural  victims  of  this  disease, 
and  all  species  are  about  equally  obnoxious  to  its  attacks ;  but  it  may  be 
communicated  to  many  if  not  all  other  warm-blooded  animals  by  inocula- 
tion or  by  contact  of  the  virulent  discharges  with  their  mucous  mem- 
branes. 

Its  transmission  to  man  has  been  noticed  during  almost  every  great 
outbreak  since  that  of  1095.  It  has  been  reported,  among  others,  by 
Valentine,  Nadberny,Levitzky,  Kolb,  Hertwig,  Rayer,  Bosquet,  Londe, 
Leviguy,  Dundussy,  Buhner,  Holmes,  Balfour,  Karkeek,  and  Watson. 
Gases  of  the  disease  in  man  have  been  seen  in  Albany  and  at  South  Do- 
ver, Dutchess  County,  New  York,  during  the  present  outbreak.  It  shows 
itself  in  man  by  slight  feverishness,  and  the  formation  on  the  tongue 
and  inside  the  lips  and  cheeks,  and  sometimes  on  the  hands,  of  small 
blisters,  rarely  amounting  to  the  hulk  of  a  lentil.  In  children  and  young 
animals,  feeding  exclusively  on  milk,  diarrhoea  and  fatal  inflammation  of 
tho  stomach  and  bowels  occasionally  supervene.  It  is  further  to  be 
dreaded  that  the  malady,  gaining  a  lasting  hold  on  the  dairies  of  our 
largo  cities,  may  swell  the  lists  of  mortality  of  the  infant  population  by 
inducing  those  fatal  diarrhceas  and  enteritis  reported  by  Hiibner,  Bal- 
four, and  Watson. 

Its  existenco  in  horses  is  reported  by  Sagar,  Cleaver,  and  Lauheudor, 
but  the  susceptibility  of  tho  soliped  is  very  slight,  and  he  can  probably 
be  affected  only  by  inoculation. 

In  chickens  it  has  been  frequently  noticed — among  others,  by  Hennicke, 
Sagar,  Lamberlicchi,  Dickens,  and  Youatt.  Chickens  were  attacked  in 
December,  1870,  on  the  farm  of  Mr.  Eighmie,  La  Grange,  Dutchess 
County,  New  York.  Drinking  the  castaway  milk  is  probably  the  com- 
mon cause.  Dogs  and  cats  have  been  noticed  by  Lagar,  Younghusband, 
and  others,  to  suffer  from  drinking  the  milk.  A  shepherd's  dog  at  Mr. 
Eighmie's  suffered  from  the  disease,  and  another,  Mr.. Preston's,  South 
Dover,  New  York,  had  only  partially  recovered  when  seen  by  the  writer. 

SYMPTOMS. 

The  victims  may  usually  be  picked  out  from  a  herd,  twelve  to  twenty- 
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four  hoars  before  tlicy  show  distinct  signs  of  the  disease,  by  tbc  increase 
of  temperature  indicated  by  a  clinical  thermometer  introduced  into  the 
rectum  and  retained  there  for  three  minutes. 

In  cattle  the  eruption  may  be  concentrated  on  the  mouth,  (including 
the  muzzle  and  nostrils,)  on  the  udder  and  teats,  or  on  the  space  between 
the  hoofs,  though  it  usually  attacks  all  of  these  parts  simultaneously, 
and  in  rare  cases  even  extends  to  the  general  integument  or  to  the  mu- 
cous membrane  of  the  threat,  stomach,  and'  bowls,  or  other  internal 
organs.  The  symptoms  are  slight  shivering  or  roughness  of  the  coat, 
neglect  of  fecdiug  and  rumination,  redness,  heat,  swelling  and  tender-  l 
ness  of  the  pasterns,  teats,  and  mouth,  arching  of  the  back,  and  a 
crouching,  hesitating  gait,  accumulation  of  a  white  froth  around  tho 
margin  of  the  lips,  and  a  loud  smacking  noise  made  by  the  tongue  and 
lips.  On  the  second  or  third  day  the  blisters  may  be  seen  on  the  gums, 
on  the  dental  pad  behind  the  upper  lip,  on  the  tongue,  on  the  teats,  and 
around  the  upper  borders  of  the  hoofs  and  between  them.  In  twenty- 
four  to  thirty -six  hours  more  (sometimes  at  once)  these  burst,  tho  cuti- 
cle is  detached,  and  raw  pink  sores  are  left,  most  noticeable  on  the 
month  and  teats.  With  care  the  process  of  healing  goes  on  rapidly,  and 
is  completed  about  the  fifteenth  day.  Complications  are  rare,  unless  as 
the  result  of  neglect,  and  consist  in  inflammation  and  loss  of  the  udder ; 
extensive  formation  of  matter  beneath  tho  hoofs,  causing  them  to  be 
shed;  extension  of  disease  to  the  sinews,  boucs,  and  joints  of  the 
foot,  With  wide-spread  destruction  of  parts ;  eruption  on  the  stomach  or 
bowels,  with  dangerous  or  fatal  inflammation ;  or  implication  of  the 
womb  with  abortion  or  long-continued  weakening  discharges. 

In  gkeep  the  feet  are  mainly  affected,  aud  tho  malady  bears  a  strong 
resemblance  to  foot-rot,  and,  under  neglect,  may  merge  into  this. 

8mne  also  suffer  severely  in  the  feet,  and,  as  they  are  too  commonly 
neglected  and  left  on  mud  and  tilth,  shedding  of  the  hoofs  is  frequent. 
When  the  mouth  suffers  they  champ  the  jaws,  and  frothy  saliva  collects 
around  tbc  lips. 

LOSSES  OCCASIONED  BY  THE  DISKA8E. 
These  can  only  bo  estimated  by  considering  that  every  ruminating 
animal  and  hog  exposed  to  the  poison  will  almost  invariably  contract  the 
disease;  also,  that  the  poison  may  be  dried  up  in  barns  and  elsewhere 
without  losing  its  vitality  or  virulence,  and  thus  be  preserved  for  months 
and  years.  The  depreciation  of  ordinary  storo  anil  feeding  stock,  which 
have  passed  through  the  affection,  may  bo  approximately  stated  at  83 
to  $10  per  head — sheep  and  swine  at  relatively  smaller  amounts;  but 
for  dairy  stock  no  such  low  estimates  can  be  accepted.  There  is  first 
the  loss  of  the  milk  for  thirty  days,  8-3  to  §00  per  bead.  .Several 
Dutchess  County  farmers  were  losing  at  the  ride  of  820  per  day,  or 
8G00  per  month,  from  this  cause  alone,  at  the  time  of  our  visit.  Then 
theroare  the  frequent  consequences  of  loss  of  the  bag,  orof  the  boot's,  abor- 
tions, and  chronic  discbarges  from  the  womb,  which  unlit  the  subjects 
for  dairy  purposes;  and,  lastly,  internal  complications  and  fatal  results. 
Much  results  imply  serious  losses  for  individuals,  counties,  or  States ;  but 
the  great  danger  lies  in  tho  possible  migration  of  the  disease  out  west, 
and  its  final  diffusion  throughout  the  States.  This  is  much  less 
unlikely  than  was  its  importation  from  Europe  nine  months  ago. 
Wo  bad  then  the  safeguard  of  a  restriction  on  direct  importation ;  but 
now  let  a  valuable  Short-born  be  sent  from  Massaclniset  ts,  or  Xcw  York, 
to  Minnesota,  Illinois,  Missouri,  Kansas,  or  Texas;  let  him  contract  the 
disease  on  the  roads  or  railroad-cars,  and  convey  it  to  (be  stock  among 
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which  he  is  sent,  and  the  chances  are  that  all  .the  more  eastern  States 
will  suffer  in  turn.  The. aggregate  loss  in  such  a  case  would  be  virtu- 
ally incalculable,  and  if  the  disease  gained  a  permanent  footing  among 
us  it  would  be  liable  to  recur  more  or  less  widely  at  intervals  of  a  few 
years. 

ORIGIN  OF  THE  PRESENT  OUTBREAK  IN  AMERICA. 
Though  no  unbroken  chain  of  evidence  concerning  the  source  of  the 
present  outbreak  is  forthcoming,  no  one  acquainted  with  the  nature  of 
the  disease  can  for  a  moment  doubt  that  it  was  imported  from  Europe. 
Though  certainly  prevailing  in  Central  Europe  for  nearly  two  centuries, 
it  reached  Great  Britain  only  in  1839,  Denmark  in  1841,  and  America 
iu  1ST0.  No  atmospheric  or  climatic  changes  would  account  for  such 
results.  Diseases  like  influenza,  which  appear  to  be  due  to  such  vi- 
cissitudes, sweep  over  simultaneously,  or  nearly  so,  our  continents  and 
islands,  and  even  ships  in  mid-ocean,  whereas  this  is  circumscribed  for 
centuries  by  a  narrow  Bea,  or  well-guarded  neck  of  land,  and  crosses 
only  when  the  victims  are  allowed  to  pass.  Moreover,  in  each  of  these 
cases  a  definite  importation  can  be  traced.  Confining  our  remarks  to 
the  case  of  America,  we  have  before  us  all  the  facts  of  our  importation 
of  the  disease  from  England,  in  1870.  Not  being  at  liberty  to  mention 
names,  which  would  serve  no  good  purpose,  we  can  merely  state  that 
cattle  shipped  from  an  English  port,  in  August,  showed  signs  of  the 
disease  when  two  days  at  sea,  passed  through  it  on  the  ocean,  and 
landed  apparently  well,  but  conveyed  it  to  the  stock  among  which  they 
were  placed  on  their  arrival  in  Canada.  Whether  it  spread  from  this 
point,  or  whether  there  was  another  importation,  there  is  no  evidence  to 
show.  Its  existence  at  Oriskany,  Oneida  County,  New  York,  was  re- 
ported iu  September  about  the  time  of  the  State  agricultural  show  at 
Utica,  supposed  to  have  been  brought  by  Canadian  cattle,  but  subse- 
quent inquiry  has  failed  to  afford  anything  more  than  report  for  this 
alleged  origin.  At  different  times  from  the  15th  of  November  to  the  7th 
of  December  it  was  brought  into  Dutchess  County,  New  York,  by  five 
separate  droves  from  Albany,  which  had  been  carried  last  on  tbe 
New  York  Central  Railroad.  It  prevaded  extensively,  and  caused  great 
losses  at  Anienia,  Pawling,  South  Dover,  Dover  Plains,  and  La  Orange. 
From  Dutchess  County  it  was  conveyed  into  Connecticut,  and  spread 
widely  in  New  Milford,  Sherman,  and  Kent.  From  Albany  it  was  con- 
veyed iu  a  drove  to  the  valley  of  tho  Connecticut  River,  and  spread  in 
the  towns  of  Hadley,  Hatfield,  Northampton,  and  East  Hampton.  Cat- 
tle iium  Albany  also  conveyed  the  disease  to  Brighton,  Massachusetts, 
and  spread  it  extensively  around  Boston,  at  Concord,  Ipswich,  Newbury  - 
port,  Acton,  Sudbury,  &c,  reaching  at  some  points  into  New  Hamp- 
shire. It  has  more  recently  gained  a  footing  in  Rensselaer  County, 
New  York. 

TREATMENT. 

Under  this  head  little  need  be  said.  Keeping  the  bowels  open  by 
iioit  diet,  or,  if  necessary,  mild  laxatives,  administering  nourishing 
gruels  if  the  animal  threatens  to  sink,  and  keeping  the  seat  of  eruption 
scrupulously  clean,  will  usually  suffice.  No  vaunted  preparations  for 
the  cure  of  the  disease  will  really  cut  it  short,  as  it  passes  through  its 
successive  stages,  and  terminates  in  recovery  in  ten  to  fifteen  days,  the 
lime  at  which  tho  venders  of  specifics  claim  that  a  cure  can  be  effected. 
A  dry  floor  must  be  secured,  with  perfect  cleanliness,  and  the  sores  may 
lie  washed  daily  with  a  preparation  of  one  part  of  carbolic  acid  dis- 
solved in  fifty  or  a  hundred  parts  of  water.    For  the  .teats,  glycerine 
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may  advantageously  replace  the  water.  The  milk  mast  be  folly  with- 
drawn, nsing  a  silver  milking-tubo  if  the  teats  are  sore  and  the  cow 
restive. 

PREVENTION. 

Importation  of  ruminants  and  swine  from  all  countries  where  it  exists 
should  be  allowed  only  under  the  restrictions  of  a  week's  quarantine, 
examination  by  n  competent  veterinary  surgeon,  and  sponging  of  the 
skin  with  a  solution  of  carbolic  acid. 

Diseased  stock  should  bo  carefully  secluded,  together  with  infected 
barns,  yards,  fields,  fodder,  rugs,  buckets,  and  other  utensils.  One 
person  should  be  appointed  to  attend  to  them,  and  forbidden  to-  go 
near  other  stock,  and  even  to  cross  a  road  or  other  place  frequented  by 
stock,  until  he  has  washed  his  boots  with  the  carbolic-acid  solution. 
All  other  persons  and  animals  should  be  excluded.  Inspectors  should 
wash  and  disinfect  on  leaving. 

Infected  roads  should  be  closed  for  a  month  at  least.  In  infected 
countries  or  districts,  all  movement  of  live  stock  (cattle,  sheep,  and 
swine)  should  be  prohibited  except  under  a  written  permit  from  the 
local  authority,  who  should  assure  himself  of  their  soundness  before 
granting  it. 

Eailroad-cars,  yards,  and  loading-banks  on  which  diseased  stock  have 
been  should  be  well  washed  or  scraped,  and  then  thickly  sprinkled  with 
carbolic  acid. 

A  similar  thorough  disinfection  of  infected  buildings,  yards,  utensils, 
rugs,  &c.,  is  equally  essential.  Manure  should  be  removed,  and  plowed 
under  by  horses. 

No  new  stock  should  bo  brought  on  the  same  premises  until  after 
thorough  disinfection,  uor  upou  infected  fields  until  one  or  mors  mouths 
after  tho  last  sick  animal  has  left. 

While  the  disease  prevails  in  tho  saino  State,  or  in  an  adjacent  out', 
ucwly  purchased  stock  should  be  placed  on  quarantine,  in  a  separate 
building  or  park,  with  separate  attendants,  for  a  fortnight  after  pur- 
chase. 

During  the  prevalence  of  the  disease  the  milk  cannot  be  safely  used. 
but  to  young  animals  it  may  be  given  with  impunity  if  it  has  first  been 
boiled. 


STKUCTUKE  AND  DISEASES  OF  THE  HOUSE'S  FOOT. 

Probably  more  than  8500,000,000  are  invested  in  the  horse  stock  of 
the  United  States.  This  value  is  exceeded  only  by  that  of  cattle  by  a 
small  percentage.  The  average  value  per  animal  is  not  far  from  $7."i. 
This  low  value  results,  in  part,  from  including  in  tho  calculation  animals 
of  all  ages,  and  all  degrees  of  health  and  soundness.  Without  doubt 
one  great  cause  of  this  low  average  value  is  tho  wide-spread  careless- 
ness that  obtains  among  farmers  in  regard  to  breeding.  The  idea  that 
■;  a  colt  is  a  colt,"  leads  to  entire  indifference  to  the  source  from  which 
it  is  obtained.  Consequently  our  pastures,  highways,  and  markets  ex- 
hibit a  large  proportion  of  inferior  animals  that  hardly  pay  for  the 
raising.  But  a  very  general  and  powerful  influence  in  the  depreciation 
of  horse  values  is  found  in  constitutional  and  local  defects  and  disabili- 
ties^ which  are  probably  exhibited  in  some  form  of  lameness  in  eight  or 
nine  in  every  ten  cases. 

Consideration  of  the  structure  of  the  foot  of  the  horse,  of  the  manner 
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in  which  it  is  shod,  of  the  roads  on  which  it  is  used  or  abused,  and  the 
general  lack  of  care  in  its  management,  lead  us  to  wonder,  not  that 
lameness  is  so  frequently  met  with,  but  rather  that  it  is  not  more  fre- 
quent—that any  horse  escapes  it 

Lameness  may  exist  in  any  part  of  cither  extremity,  from  the  shoulder 
or  hip  to  the  foot.  But,  practically,  its  frequency  increases  as  you  go 
from  the  body  toward  the  feet.  For  one  case  of  shoulder  lameness,  ex- 
cept as  the  result  of  direct  violence,  yon  will  see  many  of  the  foot.  In 
nine  cases  in  ten  the  seat  of  the  lameness  will  be  found  within  the  ter- 
minal twelve  inches  of  the  limb,  and  within  this  limit  the  parts  that 
most  frequently  suffer  are  those  inclosed  by  the  hoof.  A  brief  glance  at 
the'anatomy  of  the  foot  will  show  the  probability  of  this  statement. 

The  liorso  stands  and  goes  upon  the  end  of  one  finger  in  each  limb, 
and  bears  his  entire  weight  on  four  such  finger-ends.  These  ends  are 
covered  or  surrounded  by  hard,  horny  cases,  the  hoofs.  The  hoof  being 
nearly  unyielding  in  the  artificial  condition  of  those  animals  that  are 
kept  shod  with  iron  shoes  s;;:d  stabled  upon  hard  and  dry  floors,  even 
the  most  moderate  degree  of  inflammation  of  the  soft  parts  inclosed 
must  be  productive  of  great  pain.  Every  one  who  has  suffered  from  a 
felon  knows  tlio  agony  it  causes ;  but  the  felon  is  only  an  inflammation, 
with  suppuration,  under  a  tissue  less  dense,  less  unyielding,  than  the 
hoof  of  the  horse.  In  addition  to  this,  the  inflamed  tissue,  at  every  step, 
is  compressed  between  the  bone,  the  actual  point  of  support,  and  the 
investing  hoof,  by  a  portio-j  of  the  weight  of  the  body. 

ANATOMY  OF  THE  FOOT. 

The  foot  of  the  horse  is  made  up  of  a  variety  of  tissues.  Commenc- 
ing at  the  outside,  wo  find  a  dense  horny  envelope,  the  hoof,  and  within 
this,  fascia,  cartilage,  cellular  and  fibro  cellular  tissue,  vessels,  and  nerves, 
and  still  within  these  a  ceuter  of  bone.  The  bones  of  the  foot  are  por- 
tions of  the  general  frame-work  or  skeleton,  and  correspond  in  their 
general  plan  of  structure  with  tho  terminal  bones  of  the  fingers  in  man. 
Before  proceeding  to  a  description  of  these,  wo  will  give  a  moment's 
attention  to  the  comparative  anatomy  of  the  part 

The  bones,  muscles,  blood-vessels,  nerves,  and  other  tissues  of  the 
fore  legs  of  the  quadrupeds  of  the  mammalia  are  constructed  upon  the 
same  plan  as  the  arm  of  man,  having  essentially  the  same  parts,  and 
these  with  the  same  mutual  relations.  Whatever  difference  appears  may 
be  traced  directly  to  that  economy  in  nature  which  adapts  thesimplicity  or 
complexity  of  structure  to  the  extent,  variety,  and  degree  of  use.  80  the 
greater  simplicity  of  structure  observed  in  tho  fore  leg  of  tho  horse, 
compared  with  that  of  the  arm  of  man,  is  due  to  the  fact  that  its  use  is 
limited  to  tho  support  of  the  body  and  its  progression.  By  reference  to 
Figs.  1*  and  2t,  the  various  bones  of  the  legs  may  be  compared  to  cor- 
responding portions  of  the  humau  body.  By  reference  to  Fig.  1,  the 
plan  on  which  tho  simplification  of  the  bony  tissue  of  the  animal  foot, 
as  compared  with  the  hand  and  foot  of  man,  is  accomplished,  may  be  seen. 

As  will  bo  noticed,  the  relations  between  the  parts  of  a  foot  are  con- 

■  Fig.  1. — View  of  tiio  digits  present  in  tho  feet  of  different  animals,  from  tlio  eta- 
]iL:mt.,  1  Living  an  equal  number  with  man,  to  tlio  horse,  having  bat  ono;  showing  also 
iliu  tinier  in  which  they  aro  dropped:  I,  first  digit,  corresponding  to  the  great  roc  of 
.man ;  II,  second  digit ;  III,  third  digit ;  IV,  fourth  digit ;  V,  fifth  digit. 

1  Fig.  & — Plan  of  construction  of  horse's  foot  from  Alien :  I,  II,  in  each  figure  represent 
corresponding  portions  of  tho  foot  in  the  human  and  horse's  foot ;  a,  el,*,  cb,  tn'j  e»\ 
of',  bones  of  tho  tarsus;  m1,  nfi,  «*,  m*,  «>,  metacarpal  bones;  1,2,  3,  4,  5,  digits; 
*i&  P't  phalanges;  x  -  -  -  -  ,  indicating  an  axis  of  bones  constantly  present 
1  the  foot  of  every  mammal. 
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staid.  Whatever  parts  arc  dropped  arc  from  the  sides,  with  correspond- 
ing modifications  of  the  carpal  and  tarsal  elements.  This  dropping  of 
digital  elements  to  contribute  to  greater  simplicity  of  structure  is  not 
confined  to  the  foot  of  the  horse;  iudeed,  it  has  its  most  complete  mani- 
festation short  of  obliteration  in  this  animal,  bat  is  seen  to  a  less  extent 
in  other  animals.  Taking  five  toes  as  the  highest  number  present  in 
any  land  mammal,  we  have  a  reduction  to  four  in  the  hippopotamus,  to 
three  in  the  rhinoceros,  and  two  in  the  ox.  The  elements  not  used  are 
frequently  present  in  rudimentary  form,  ns  seen  in  the  splint-bones  of 
the  horse  and  the  two  small  toes  in  the  ox  and  hog.  Fossil  skeletons 
of  horses  show  that  in  previous  geological  eras  horses  have  lived  having, 
in  addition  to  the  fully  developed  single  digit,  two  others,  perfect  as  to 
form,  but  smaller  in  size. 

The  anatomical  foot  of  quadrupeds  consists  of  all  the  parts  beyond  the 
radius,  or  radius  and  ulna,  of  the  anterior  extremities,  and  the  tibia,  or 
tibia  and  fibnla,  of  the  posterior.  This  would  include  tbc  carpal  bones, 
(the  hue,)  and  the  bones  below,  of  the  anterior,  and  the  tarsal  bones, 
[the  hock,)  and  bones  below,  of  the  posterior  extremities.  In  point  of 
tact,  however,  uses  considered,  the  foot  of  the  horse  is  much  more  limited 
in  its  extent,  including  only  the  terminal  phalanx — Fig.  2,  "p.  3,"  a 
portion  of  the  middle  phalanx  "p.  2"  and  a  sesamoid  bone,  the  navicular, 
at  the  posterior  aspect  of  the  joint  between  the  two.  (Fig.  14,"  "2," 
"3,"  "4.")  Below  the  carpus  (Figs.  3t  and  4$,  "a")  of  the  anterior,  the 
tarsus  (Figs.  5§  and  G||)  of  the  posterior  extremities, rthc  bones  of  the 
leg  have  similar  common  names,  and  are  essentially  alike  in  correspond- 
ing regions.  Immediately  below  the  carpus  and  tarsus  is  a  single  large 
metacarpal  or  metatarsal  bone,  called  the  cannon-bone,  (Figs.  3,  4,  5,  0.) 
Upon  either  side  of  this  is  a  rudimentary  bone,  tbo  splint-bone,  (see 
Figs,  4,  5,  6,  and  7.)  These  two  splint  bones,  expanded  at  their 
nppcr  extremities,  where  they  enter  into  the  formation  of  the  knee 
and  hock  joints,  grow  gradually  smaller  as  they  puss  down  by  the  side, 
and  rather  to  the  rear  of  the  main  bone,  and  terminate  before  reaching 
tbo  fetlock  joint.  Below  the  cannon-bone,  taking  tin  oblique  direc- 
tion anteriorly  from  it,  is  the  pastern-bone,  (Figs.  3,  4,  fl,  ti,  and  8,) 
(long  pastern,  os  sufiraginis.)  In  length  it  is  from  one-third  to  one- 
half  that  of  tbo  cannon-bone.  Below  this  is  tho  coronet-bone,  (Figs. 
3,  4,  5,  6,  9,)  (short  pastern,  loicer  pastern,  on  corona,)  which  is  nearly 
square  in  form ;  its  transverse  diameter  being,  however,  greater  than 
its  vertical.  The  last  bono  terminating  tho  extremity  is  the  coffin-bone, 
(Figs.  3,  4,  5,  6,  and  10,)  (as  pedis.)  This  bone  is  described  as  having  a 
hotly  and  wings.  Its  general  outline  is  semilunar  anteriorly,  superiorly 
it  is  convex,  and  posteriorly  and  iuferiorly  it  is  conenve.  In  texture 
it  is  light  and  spongy,  perforated  throughout  by  canals,  (Figs.  lGfl  and 

"Fig.  14. — Vertical  section  of  iln-  foot  of  tbo  horse,  copied  from  Owen:  1,  pastern- 
bone;  2,  coronet-bone ;  3,  navicular  lionc;  4,  coffin-bone ;  6,  extensor  tendon ;  0,  part 
of  common  flexor  tendon ;  7.  deep  flexor  tendon  ;  f,  posterior  expansion  of  great 
cartilage;  <»,  noil  eiisliirm  nl  ihe  heel ;  10,  section  of  horny  hoof;  11,  sensitive  hoof; 
13.  anterior  section  of  t lie  cartilage  spreading  over  tho  coftiu-lxmo. 

tFlG.  3.— Rone  of  lore  leg.  front  vitiv  :  «,  iioues  of  carpus  ;  &,  eimin'ii-lniiie  ;  :■,  pasUn]. 
bone  ;  rf,  coronet-hone  ;  c.  coffin -bono. 

tFlo.  4.— Hones  of  lore  leg.  side  view  :  a,  tunes  of  carpus;  b.  splint-bone  ;  e,  cannon- 
Imiiip  ;  d,  sesamoid  bone  :  <:.  pa.-iti.TH- bone  ;  /,  i/unmet-lium1- :   ;/,  rollia-boue. 

$  Fits.  5. — Hind  leg,  fiont  view:  a,  b,  t,  d,  c,  bones  ot-tlie  tarsus;/,  cannon-bone ; 
;/,  pastern-bone ;  h,  coronet ;   i,  colli u-hoiie. 

II  Fig.  fi. — Hind  leg.  side  view  :  n,  bones  of  the  tarsus:  h,  splint-bone;  c,  cannon-bone. ; 
iJ,  sesamoid  bono :  r,  pastern- 1  Mini" ;  /,  coronet -bone ;  ij.  coffin- bone. 

li  Fig.  1C— Posterior  view  of  tho  eoSlu-bone,  showing  the  openings  iuto  tbc  interior 
canals,  through  which,  branches  of  the  plantar  arteries  and  veins  enter:  a,  a,  a,  a,  en- 
trance to.canals. 
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17,*)  through  which  blood-vessels  and  nerves  are  abundantly  distributed 
to  the  soft  and  sensitive  tissues  that  cover  it.  The  wings  extend  directly 
backward  from  the  body,  and  support  the  lateral  cartilages.  Upon  its 
superior  aspect  is  a  smooth  and  concave  surface,  placed  obliquely  to  the 
body  of  the  bone  for  articulation  with  the  middle  phalanx  or  coronet- 
bone.  Applied  to  the  joint  between  the  coronet  and  coffin  bones,  pos- 
teriorly, and  lying  in  the  concavity  of  the  coffin-bone,  is  a  small  bone  of 
peculiar  shape — the  navicular,  (Fig.  14,  "3.")  This  is  a  sesamoid  hone, 
being  contained  in,  or  attached  to,  the  tendon  of  the  deep  tlexor.  It  is 
from  two  to  two  and  one-half  inches  long,  three-fourths  of  an  inch  in 
width  at  its  widest  part,  and  half  an  inch  iu  thickness.  Two  surfaces 
of  this  bone,  meeting  in  front  at  an  acute  angle,  are  covered  with  carti- 
lage and  synovial  membrane.  The  posterior  surface  is  rough  for  the 
attachment  of  the  tendon  of  the  deep  flexor. 

Attached  to  the  upper  edge  of  the  wings  of  the  coffin-bone  are  the  . 
two  lateral  cartilages.  They  are  irregular  in  form,  elastic,  and  ex- 
tend backward,  giving  form,  substance,  and  elasticity  to  the  heel  upward 
as  high  as  the  pastern  joint,  and  forward,  so  that  only  the  width  of  the 
great  extensor  tendon  of  the  foot  separates  them.  In  fact,  the  fibrous 
investment  of  the  tendon  is  attached  to  these  cartilages. 

This  widely  distributed  cartilage  may  be  observed  passing  downward  and  surround- 
ing on  every  sido  the  rough  aud  knotty  extremities  of  the  heels  of  the  coffin-bone, 
entering  and  filling  up  its  sinuosities  and  taking  strong  attachment  to  these  processes. 
It  then  extends  horizontally  inward,  passing  over  the  horny  Bole  and  bars,  and,  meet- 
ing the  sides  of  tho  sensitive  frog,  intimately  unites  with  it,  forming  one  inseparable 
mass  and  filling  together  the  -whole  interior  area  described  by  tho  sides  of  the  coffin- 
bone.  The  upright  or  lateral  portion  of  the  cortUago  forms  with  the  horizontal  por- 
tion passing  inward  a  right  angle,  thus  making  together  a  hollow  space  or  recepta- 
cle at  the  back  of  tho  coffin-bone  that  contains  the  spongy,  clastio  stuffing  of  the 
heels,  together  with  the  tendons,  vessels,  aud  nerves  passing  through  tho  sole  of  the 
foot.  The  upper  surface  of  the  horizontal  process  of  cartilage  is  fall  of  scabrous  ele- 
vations and  depressions  that  defy  dissection,  among  which  is  found  a  quantity  of  gcl- 
atino-ligameutous  tissue.  Uwneath,  or  to  tho  under  surface  of  this  horizontal  layer, 
the  sensitive  sole  and  bar  arc  adherent.  As  it  approaches  tho  frog  or  center  of  tho  foot, 
it  loses  its  cartilaginous  nature  and  becomes  coriaceous,  or  rather  llgamen to-coriaceous, 
in  texture,  agreeing  in  this  with  tho  internal  frog. — (Cyclop.  Anat.  and  Phgs.) 

The  horizontal  portion  or  process  of  the  cartilage,  known  by  veteri- 
nary writers  as  the  stratiform  process,  is  of  greater  thickness  and  sub- 
stance than  the  other  parts.  It  is  also  of  coarser  grain  and  more  elas- 
tic nature.  Both  portions  together  communicate  the  general  boundary 
of  form  to  the  lateral,  posterior,  and  inferior  parts  of  the  foot.  When 
the  bars  and  the  frog  are  thrust  upward  by  pressure  from  without,  they 
are  acting  against  this  same  horizontal  flooring  formed  by  the  cartilage 
and  the  frog,  and  are  met  by  the  depression  of  the  boues  of  the  foot 
forced  down  by  pressure  of  the  weight  of  tho  animal.  The  whole  can 
then  dilate  exteriorly  along  with  the  posterior  and  more  clastic  parts  of 
the  hoof. 

Several  important  purposes  arc  answered  by  this  extensive  distribu- 
tion of  elastic  fibro-cartilage — first,  the  interposition  of  a  layer  of  elas-, 
tic  tissue  between  the  hard  hoof  aud  the  hard  bone  prevents  shock  and 
jar  to  tho  body  as  the  foot  strikes  the  ground  in  walking  or  running ; 
secondly,  the  coffin-bone  not  extending  posteriorly  much  beyond  the  ■ 
middle  of  the  foot,  except  by  its  projecting  wings,  a  large  portion  of  the 
hinder  part  of  the  foot  is  made  up  of  soft  elastic  cartilage  instead  of 
bone,  materially  breaking  the  force  of  the  blow  of  the  tread ;  thirdly, 
the  general  distribution  of  elastic  cartilage  serves  to  equalize  the  pres- 

•  Fig.  17.— Section  of  tho  coffin-bone  showing  the  numerous  canals  for  blood  vessels 

and  nerves. 


Eg.  7 


ftg.8 


Fig.9 


Kq.10 


Kg.U 


Rg.12 


STRUCTURE  AND  DISEASES  OF  THE  HORSE'S  FOOT.         361 

sure  of  the  "bones  of  tlio  foot  npon  the  broader  surface  of  the  hoof;  and, 
lastly,  this  arrangement  of  an  elastic  cushion,  increasing  in  thickness 
toward  the  posterior  aspect  of  the  foot,  affords  an  elastic  support  to  the 
movements  of  the  coffin -bone  in  the  hoof,  thereby  aiding  the  elastic 
lamina)  upon  the  superior  convex  surface  in  support  of  the  bone.  While 
the  toe  of  the  coffin-bone  is  comparatively  stationary,  there  is  consider- 
able motion  of  the  heel  npon  the  toe  as  a  center,  thereby  contributing  to 
the  extent,  freedom,  and  ease  of  movement  of  the  foot. 

Molded  upon  the  surface  of  the  coffin-bone,  over  its  entire  exteut,  is 
a.  thick,  villous,  highly  vascular,  and  sensitive  membrane  having  the 
general  name  of  the  sensitive  foot,  besides  having  several  local  names 
derived  from  the  part  of  the  hoof  under  which  it  lies,  as  sensitive  lam- 
ina, sensitive  sole,  and  sensitive  frog. 

This  tissue  is  derived  mainly  from  the  skin.  It  may  be  said  to  be  a 
process  from  the  skin,  covering  the  coffin-bone,  and  altered  in  its  struc- 
ture to  adapt  it  to  its  office  as  an  excretory  membrane.  It  exactly  cor- 
responds to  that  portion  of  the  human  skin  which  produces  the  nails. 
The  proper  skin  of  the  leg,  as  it  arrives  at  the  foot,  becomes  thickened 
and  altered  in  its  structure,  constituting  the  mass  around  the  summit 
of  the  hoof,  to  which  veterinary  writers  have  given  the  name  of  coro- 
nary band.  This  is  lodged  in  a  groove  seen  around  the  upper  edge  of 
the  horny  wall,  and  from  this  the  straight  fibers  of  tUo  wall  are  se- 
creted. From  the  coronary  band  there  is  a  prolongation  of  the  skin 
downward  over  the  coffin-bone.  This  tissue  is  thrown  into  permanent 
folds  or  lamina?,  the  sensitive  lamina;,  between  five  and  six  hundred  in 
number,  arranged  lengthwise  of  the  foot.  They  secrete  matter  which 
enters  into  the  formation  of  the  horny  wall,  to  the  lamina;  of  which  they 
are  very  closely  united.  According  to  Virchow,  each  lamina  corre- 
sponds to  a  single  papilla,  as  seen  on  the  surface  of  the  skin.  Similar 
tissue,  thickly  studded  with  secreting  papilla;,  covers  the  inferior  sur- 
face of  the  coffin-bone,  the  fibro-clastic  frog,  and  the  widely  distributed 
cartilages,  already  mentioned.  This  tissue  is  richly  supplied  with  nerves 
and  blood-vessels,  the  latter  forming  large  plexuses  which  extend  to 
and  above  the  margin  of  the  hoof. 

The  elastic  lamiuic  arc  fouud  urouud  the  whole  convex  surface  of  the 
coffin-bone,  having  u  breadth  of  about  one-tenth  of  an  inch  ami  a  length 
of  about  two  inches  in  front,  decreasing  to  an  inch  at  the  heels.  These 
lamiua;,  much  reduced  in  size  and  importance,  arc  continued  over  the 
bars  into  the  center  of  the  foot.  Each  lamina  consists  of  a  single  plait 
or  fold  of  two  layers  of  membrane,  which  apply  closely  to,  and  arc 
firmly  attached  to,  two  corresponding  surfaces  of  the  lamina:  of  the  horny 
hoof.  Either  in  the  lamina;  themselves,  or  in  the  fibrous  membrano  on 
which  they  rest,  and  which  is  the  medium  of  their  union  with  the  bone, 
great  elasticity  resides,  so  that  the  coffin-bone,  with  tbo  weight  it  sus- 
tains, receives  a  large  part  of  its  support  from  the  lamina;,  acting  as 
hundreds  of  elastic  springs.  It  is  this  structure  and  arrangement  that 
aid  greatly  in  obviating  shocks  and  preserving  the  integrity  of  the  soft 
tissues  at  the  bottom  of  the  fool.  By  taking  two  strips  of  paper  and 
,  folding  them  together  in  regular,  even  plaits,  we  have  an  illustration  of 
the  method  of  union  between  the  soft  and  sensitive  and  the  horny  lain- 
ime.  If,  in  addition,  one  of  the  layers  be  considered  elastic,  the  philos- 
ophy of  the  elastic  suspension  of  the  foot  would  be  obvious. 

The  tissue  constituting  the  sensitive  sole,  averaging  perhaps  one-eighth 
of  an  inch,  thinner  over  the  frog  and  thicker  over  the  heels,  is  even  more 
fibrous,  vascular,  and  sensitive  than  the  lamina;.  It  is  closely  connected 
with  the  librous  tissue  of  the  sensitive  lamina;  in  front  and  the  cover- 
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ing  of  the  heels  auil  Trog  beliind.    From  it  the  horny  sole  and  frog-  are 
secreted. 

The  sensitive  tissues  that  invest  the  bones  of  the  foot  are  covered  and 
protected  by  a  thick,  dense,  horny  cap  or  bos,  the  hoof.  (Fig.  11.) 
The  physiological  relation  of  the  hoof  to  the  ports  which  it  covers  is 
essentially  the  same  as  that  of  the  human  nail  to  the  parts  covered  by 
it  Functionally,  its  relations  are  more  extensive  and  complete,  and 
whatever  differences  exist  in  structure,  iu  form,  or  extent  of  develop- 
ment, come  from  modifications  for  special  use. 

The  hoof  consists  of  three  portions,  which  are  so  closely  united  as  to 
seem  but  one ;  yet,  by  maceration,  or  by  boiling,  they  can  be  separated. 
These  are  the  wall  or  crust,  the  sole,  and  the  frog. 

The  wall  {Fig.  13,*  e,  c,  c)  is  all  that  part  of  the  hoof  that  is  visible 
below  the  hair  when  the  foot  is  placed  upon  the  ground.  It  is  in  the 
form  of  a  cylinder,  cut  across  obliquely  at  the  top.  It  is  deepest  in  front, 
from  three  to  four  inches,  and  grows  gradually  less  iu  depth  toward 
its  posterior  aspect.  This  wall,  which  is  secreted  mainly  by  the 
coronary  band,  and  partly  by  the  sensitive  wall  beneath,  is  in  front  about 
half  an  inch  in  thickness,  becoming  thinner  on  the  back  side  as  it  extends 
around  the  foot.  It  has  an  edge  bearing  npon  the  ground  of  about  half 
an  inch  around  the  outside  of  the  bottom  of  the  foot.  {Fig.  13,  e,  e.) 
Upon  the  inner  side  of  the  foot  the  wall  is  thinner  than  upon  the  out- 
side. 

The  wall  is  divided  into  toe,  quarters,  heels,  and  bare,  superior  or 
coronary  border,  inferior  or  solar  border,  and  laminae. 

Passing  any  special  description  of  the  borders,  the  laminje  deserve 
more  particular  attention. 

The  lamina,  or  lamella;,  (Fig.  12,)  nre  the  very  numerous,  narrow,  and 
thin  plates  which  cover  the  entire  interior  aspect  of  the  horny  wall. 
They  are  in  length  from  two  inches  in  front  to  less  than  an  inch  at  the 
heels.  They  are  also  visible  over  the  bars.  They  have  a  very  constant 
width  of  about  one-tenth  of  an  inch,  and  extend  from  the  lower  to 
the  upper  border  of  the  hoof,  are  essentially  parallel  to  each  other,  and 
have  a  free  edge  and  two  free  surfaces.  Each  lamella  is  received  into 
and  is  very  closely  united  to  two  of  the  lamellae  of  the  sensitive  wall. 
By  this  arrangement  the  surface  by  which  the  horny  wall  is  attached  to 
the  sensitive  hoof  is  very  largely  increased,  (by  exact  calculation  of  Dr. 
Evans,  increased  by  twelve  times,}  and  this  attachment,  while  possess- 
ing great  strength,  has  great  elasticity,  and  admits  of  considerable 
motion  between  the  horny  sole  and  the  coffin-bone  contained  in  it. 

The  toe  (Fig.  13,  n)  constitutes  about  two-thirds  of  the  wall,  and  is 
sometimes  subdivided,  for  minute  description,  into  toe,  inner  toc,«nd 
outer  toe,  {Fig.  13,  a,  a',  a1.)  It  is  the  deepest  and  thickest  part  of  the 
wall,  and  stands  at  an  angle,  in  the  average  of  good  feet,  of  about  forty- 
five  degrees.  When  the  angle  of  inclination  is  much  greater  than  this, 
the  feet  are  designated  us  flat  and  weak.  Flat  and  weak  feet  usually 
obtain  in  large  and  heavy  animals,  and  it  has  been  thought  that  the 
foot  is  flattened,  the  anterior  wall  drawn  down,  by  the  weight. 

The  quarters  {Fig.  13,  bx,  b-)  are  the  portions  on  each  side,  midway  • 
between  the  too  and  the  lieels,  and  are  designated  as  the  inside  and 
outside  quarters.    The  fibers  composing  them  run  obliquely  upward 

*  Fig.  13. — Ground  surface  of  hoof,  from  Miles :  n,  too ;  a  1,  iunor  too ;  a  2,  outer  too ; 
b\,  inner  quarter;  b  2,  outer  quarter;  c  1,  inner  licel ;  c  2,  outer  heel ;  d,  d,  d,  solo ;  e,c, 
w;illoF  UiolLoof;/,/,tko  bare;  g,  g,  tlw  commissures;  h,  k,  t,the  frog;  A,  [tart  nnrfet 
tbe  navicular  joint ;  k,  boundary  oi  the  cleft ;  i,  i,  tbo  bulbs  of  the  lieels. 
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and  backward,  parallel  to  those  of  the  toe.  The"  quarters  slope  down- 
ward and  backward,  and  become  thinner  as  they  approach  the  heels. 

The  heel*  (Fig.  13,  i,  i)  are  the  two  protuberant  portions  of  the  wall 
by  which  it  ia  terminated  posteriorly.  The  wall  hero  is  shortest  and 
thinnest,  the  libers  being  only  about  an  inch  in  length,  and  not  exceed- 
ing the  fourth  of  an  inch  in  thickness.  While,  in  its  natural  state,  there 
is  some  degree  of  elasticity  in  the  entire  wall,  there  is  much  more  in  the 
portion  that  covers  the  heels. 

The  burs  (Fig.  13,/,/)  aro  reflections  of  the  wall  in  toward  the  center 
of  the  foot,  on  its  ground  surface.  They  gradually  approach  each  other, 
and  come  together  a  little  in  front  of  the  center  of  the  foot.  The  bars  are 
usually  regarded  as  parts  of  the  sole,  but  maceration  shows  them  to  be 
separable  from  the  sole,  but  inseparable  from  the  wall.  In  the  natural, 
healthy  foot,  that  has  never  been  shod,  the  bars  appear  as  sharpened 
prominences,  like  braces,  between  the  center  of  the  foot  and  the  heels. 
The  best  writers  agree  that  they  are  well  adapted  to  keep  the  heels  open, 
and  prevent  contraction  of  the  hoof.  In  the  unshod  foot,  the  bars  have  a 
bearing  upon  the  ground,  second  only  to  that  of  the  edge  of  the  wall. 

The  sole  (Fig.  13,  A,  d,  <i)  fills  the  space  between  the  wall  and  the  bars. 
It  is  iu  the  form  of  an  irregular  arched  plate,  the  concavity  being 
toward  the  ground.  It  is  firmly  attached,  by  its  outer  convex  edge,  to 
the  inner  surface  of  the  solar  border  of  the  wall,  while  its  inner  straight 
edges  are  attached  to  the  bars.  It  has  been  described  as  joining  the 
frog,  but  throughout,  its  whole  extent  the  bars  intervene  between  the 
sole  and  the  frog.  The  center  of  the  solo  is  the  thinnest  portion  of  it, 
and  it  also  constitutes  the  summit  of  the  arch.  The  lower  circumfer- 
ence of  the  arch,  which  is  also  the  thickest  and  strongest,  everywhere 
abuts  against  the  sides  of  the  wall.  The  result  of  .this  mechanism  is, 
that  atevery  step,  as  the  weight  is  thrown  upon  the  foot,  the  coffin-bone 
descends,  elongatiug  the  elastic  fibrous  tissue  connected  with  the  sensi- 
tive lamina;,  and,  pressing  upon  the  highly  clastic  tissue  of  the  sensitive 
sole,  which  rests  upon  the  arch  of  the  horny  sole,  causes  the  latter  to 
yield,  and  descend.  The  wall  being  elastic,  especially  toward  the  heels, 
is  readily  pressed  outward,  so  that  the  ground  surface  of  the  foot  is 
larger  while  bearing  the  weight  than  it  is  when  the  pressure  is  removed. 
"Whenever  the  weight  is  taken  off,  the  wall  springs  back,  and  the  sole 
recovers  its  arched  form.  By  this  means  the  stop  is  rendered  elastic, 
jarring  is  obviated,  and  injury  to  the  sensitive  sole  and  sensitive  frog  is 
prevented. 

The  frog  (Fig.  13,  It,  t,  I)  is  a  wedge-like  mass  filling  the  angular 
space  between  the  bars,  and  consists  not  of  solid  horn,  as  might  at  first 
seem,  but  of  a  series  of  elastic  arches.  It  has  been  not  inaptly  com- 
pared to  an  elastic  keystone  received  into  an  clastic  arch,  communicating 
in  some  cases,  and  admitting  in  all,  the  springing  movements  of  which 
such  an  arch  is  capable.  The  base  of  the  frog  lies  between  and  con- 
nects the  posterior  curved  portions  of  the  hoof,  limiting  to  some  ex- 
tent their  action.  The  sides  are  connected  with  the  bars  by  their  upper 
edges,  leaving  upon  the  ground  surface  two  deep  channels  between  the 
lower  border  of  the  bars  and  frog,  which  have  been  termed  the  commis- 
sures of  the  frog.  {Fig.  13,*/.)  The  horny  material  nrchiug  over  these 
channels  u<  nailed  the  a  nit.  of  the  commissures.  In  the  center  of  the  frog, 
as  we  look  upon  us  ground  surface,  is  a  deep,  narrow  depression,  the 
cleft  of  the  frog,  (Fig.  13  />,)  which  extends  farther  into  the  soft  tissues 
of  the  foot  than  the  commissures.  This  cleft  is  arched  over  iu  a  similar 
manner ;  and  the  cone-like  mass,  as  viewed  on  its  inner  upper  surface, 
lias  received  the  name  of  frog  stay  or'bolt. 
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Looking  upon  both  the  exterior  and  interior  surface  of  the  frogj  we 
see  that  with  the  bars  it  forms  three  elastic  foldings,  which  act  as  springs 
to  keep  the  heels  apart  and  the  foot  well  spread.  In  the  natural,  unshod 
foot,  the  frog,  though  protected  to  some  degree  by  the  solar  border  of 
the  wall  and  by  the  sharp  prominences  of  the  bars,  must  still  receive 
pressure  at  each  step.  The  order  of  force  in  which  the  different  parts 
of  the  foot  press  the  ground  in  walking,  running,  &c,  has  been  stated 
to  be  as  follows :  First,  the  solar  border  of  the  wall ;  second,  the  bars ; 
and  third,  tho  frog.  In  the  foot  that  has  never  been  shod  the  frog 
has  nearly  if  not  quite  as  much  pressure  in  the  full  step  as  the  wall. 
In  rapid  stepping,  the  edge  of  tho  wall,  which  is  nearest  the  point  of  the 
coffin-bone,  receives  the  first  force  of  the  blow,  while  the  frog,  which 
mainly  rests  upon  the  elastic  heels,  a  much  more  yielding  substance, 
receives  the  weight  as  the  foot  settles  back  to  its  level.  The  effect  of 
pressure  is  to  flatten  tho  arches  of  the  commissures  and  cleft,  to  widen 
the  frog,  throw  out  the  heels,  and  keep  the  foot  freely  expanded. 

The  elasticity  of  tho  step  of  tho  borse  ia  the  result  of  a  highly  com- 
pound arrangement — first,  the  elasticity  of  the  sensitive  lamina;  sec- 
ond, the  greater  elasticity  of  the  sensitive  sole ;  third,  the  elasticity 
of  the  horny  wall ;  fourth,  the  arch  of  the  sole ;  and,  fifth,  the  triple 
spring  formed  by  the  foldings  of  the  frog  and  the  manner  of  its  union 
with  the  bars. 

The  movements  of  the  foot  are  produced  by  two  sets  of  muscles, 
flexors  and  extensors,  similar  to  the  distribution  of  a  single  finger  in  man. 

Tho  flexors  are  two  in  number,  and  are  situated  upon  the  posterior 
aspect  of  the  leg.  In  the  fore  legs  these  muscles  arc  the  flexor  sublimit 
perforates,  (Fig.  14,  "C,")  and  the  flexor  profundus  perforata,  (Fig,  14, 
"7,")  also  called  iu  works  on  farriery  flexor  pedis  perforates  and  flexor 
pedis  perforans  ;  also  familiarly  designated  as  the  common  and  deep  flexor 
muscles.  These  muscles  take  their  origin  in  common  from  the  internal 
protuberance  of  the  humerus,  and  are  united  for  a  considerable  distance 
down  the  arm,  when  they  separate  to  form  two  distinct  tendons.  Of 
these,  that  belonging  to  the  perforatus  runs  beneath  tho  annular, liga- 
ment of  the  carpus,  to  be  inserted  into  the  upper  and  back  part  of  the 
lower  pastern  or  coronet  bone.  Just  before  reaching  the  pastern  joint, 
this  teudou  divides,  to  allow  the  tendon  of  the  perforans  to  pass  through 
it.  Each  division  where  it  plays  over  the  joint  has  in  it  a  sesamoid 
bone. 

The  teudou 'of  the  perforans,  lying  deeper  above,  passes  between  the 
divided  tendon  of  the  tirst-named  muscle,  to  be  inserted  into  tho  poste- 
rior concavity  of  the  coffin-bone.  Attached  to  this  tendon,  as  it  passes 
over  the  joiut  formed  by  the  coronet  and  coffiu-bones,  is  the  navicular 
bone,  eousidoml  ;im  a  wsamoid  bone  in  this  tendon.  Two  supplementary 
flexors,  the  accessorii,  are  described  as  arising  from  the  posterior  and 
inferior  aspect  of  tho  ulna  and  the  radius,  and  uniting  below  with  the 
two  main  flexors.  These  muscles  flex  the  loot  upon  the  leg.  As  antag- 
onists to  these,  there  are  three  extensor  muscles  situated  upon  the  front 
of  the  leg,  corresponding  to  the  extensor  communis  digitorum  and  exten- 
sor minimi  digiti  of  the  human  arm. 

The  extensor  communis,  otherwise  called  in  hippotomy  extensor  pedix, 
arises  from  the  external  condyle  of  the  humerus,  and  from  contiguous 
fascia,  aud  from  the  upper  and  lateral  part  of  the  radius,  and  has  a 
strong,  fleshy  belly,  which  terminates  in  a  single  tendon  which  passes 
down  over  the  front  of  the  leg  to  be  inserted  into  tho  coronal  process  ot 
the  last  phalanx — the  coffin-bone.  It  unites  by  a  slip  with  the  tendon 
if  the  next  muscle.    The  extensor  propritts  minimi  digiti  is  represented 
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in  the  horse  by  two  muscles.  One  of  these,  called  the  extensor  of  the 
pastern,  is  inserted  by  a  strong  tendon  into  the  side  of  the  first  phalanx, 
the  pastern-bone.  The  second  muscle,  placed  between  the  two  preceding 
muscles,  famishes  a  strong  tendon  which  passes  down  in  front  of  the 
carpus  and  becomes  united  with  the  communis  at  an  acute  angle.  The 
inited  tendon  (Fig.  14,  "  5" )  passes  behind  the  coronary  border  of  the 
hoof  to  its  insertion  in  the  coffin-bone.  The  office  of  theso  muscles  is 
to  extend  the  foot  upon  the  leg.  Another  muscle,  the  adductor  longus 
pollicis,  called  in  liippototny  the  oblique  extensor  of  the  cannon,  by  its 
insertion  into  the  base  of  the  cannon-bone,  acts  as  an  extensor  of  the 
foot. 

A  similar  arrangement  exists  in  the  muscles  of  the  hind  leg.  The 
tendon  of  the  plantaris,  of  great  strength,  has  a  divided  insertion  cor- 
responding to  that  of  the  fiexor  sublimis  perforates  of  the  fore  leg,  while 
the  fiexor  perforans  sends  its  single  strong  tendon  between  the  two 
divisions  of  the  preceding  muscle  to  bo  inserted  into  the  terminal  pha- 
lanx. These  flexors  of  the  foot  are  assisted  by  the  tendon  of  the  fiexor 
haltueis,  -which  unites  with  the  tendon  of  the  perforans.  The  extensor 
tendon  of  the  hind  leg,  of  great  strength,  is  furnished  mainly  by  the 
extensor  communis  muscle.  The  extensor  breris  is  represented  by  a  few 
fibers  which  come  from  the  cannon-bone,  and  unite  with  the  tendon  of 
the  communis.  The  united  tendon  passes^  as  the  corresponding  one  of 
the  foro  leg,  (Fig.  14,  "j,1*)  to  its  insertion  in  the  coffin-bone. 

The  arteries  of  the  foot  are  branches  of  the  radial,  in  the  fore,  and  of 
the  tibial  in  the  hind  legs.  The  former  descends  along  the  radius, 
accompanied  by  the  radial  nerve,  to  a  point  a  little  above  the  knee, 
where  it  divides  into  the  largo  and  small  metacarpal  arteries.  Of 
these  the  large  metacarpal  is  the  principal  trunk,  passing  under  the 
posterior  annular  ligament.  While  passing  down  the  cannon-bone  it 
divides  into  three  branches.  The  middle  one  is  distributed  tosnrround- 
ing  tissties,  while  the  other  two  become  the  plantar  arteries,  internal 
and  external.  The  plantar  arteries  of  the  fore  leg  result  from  a  divi 
sion  of  the  metacarpal,  and  in  the  bind  leg  from  a  similar  division  of  the 
metatarsal,  a\n\  the  terminal  distribution  isalike  in  both.  They  descend  to 
the  lower  part  of  the.  cannon-bone,  (Fig.  1.')*,  "ID,"  '-L'll,"  "21,")  pass  the 
fetlock  Joint  by  tin.1  side  of  the  sesamoid  bones,  in  company  with  veins 
nnd  nerves  of  the  same  names,  ami  pass  into  the  substance  of  what  is 
sometimes  called  the  fatty  frog.  They  then  pass  the  extremities  of  the 
cofliu-bone  and  enter  the  foramina,  on  the  posterior  concavity  of  the 
bone.  (Fig,  10,  a,  a,  a.  a.)  The  branches  of  the  plantar  arteries  are 
very  numerous,  and  no  part  of  11m  body  is  more  fully  supplied  with 
Wood  than  the  foot.     (Fig.  17.) 

The  veins  of  the  loot  constitute  ■'•  very  intricate  net -work  of  vessels. 
The  veins  of  the  frog,  the  sole,  the  lamina',  the  superlieial  and  deep- 
seated  coronary  veins,  unite  to  form  coronary  and  plantar  plexuses, 
(Fig.  15,  " 2 o,")  from  which  are  formed  plantar  veins,  (Fig.  1~>,  "22," 
•*2o,r)  which, by  their  union,  constitute  metacarpal  and  metatarsal  veins, 
which  lie  anterior  to,  and  by  the  side  of,  the  plantar  arteries. 

•  Fir:.  ].-..— Dissert  ion  of  the  liuw's  foot.  Kroin  Ow.-n  :  1.  penrral  internment,  turned 
hack  :  'J.  fatty  mass,  I'uraiin^  :l  cushion  bclmul  the  ;;rr:it  pastern  joint :  :!.  call  of  lioot' 
turned  Iijh  k.  r-liuiviii^  I  lie  vertically  laminated  processes  project  in-  from  its  inner  sur- 
face; -I,  section  of  wall  of  lion!';  .",.  the  articulation  hi-twcrti  the.  camion  ami  pastern 
hones;  11.  <"..  iJ.  aponcnvoi  i<-  ti -.sties;  ?,  7,  extensor  tendon  of  I  lie  foot ;  S.  <),  |(i,  |Ip\or 
tvtidwilH  of  tlie  foot  :  11.  I--'.  1:1,  11,  \\  expansion  of  the  jjieut  cartilage  of  the  foot;  JO, 
rhn  coronary  hand  raised  fioiu  1  lie  hoof:  17.  the  vascular  oi  sensitive  hoof;  l-;,  clastic 
eiuJiion  of  the  licols;  lit,  'JU.  'Jl,  plantar  artcrj,' ;  ?i,  •£',.  plantar  veins  ;  2.".,  part  of  cor- 
onary venous  plexus  raised  fruai  its  position  ;  '.'u,  'J7,  ■>?,  plantar  nerves. 
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The  nerves  of  the  foot  arc  known  by  names  corresponding  to  those  of 
the  blood-vessels  which  they  accompany.  The  plantar  nerves  (Fig.  15, 
"26,"  "27,"  "28")  lie  by  the  side  of  and  behind  the  corresponding  artery, 
and,  as  they  descend  into  the  foot,  are  distributed  to  the  same  organs 
and  regions.  The  final  branches  enter  the  foramina  in  the  coffin-bone, 
minutely  subdivide  in  it,  pass  through  its  many  canals,  and  escape  at 
the  edges  of  the  sole  to  the  sensitive  parts  of  the  foot,  in  company  with 
the  terminal  twigs  of  the  arteries.    (Pig.  17.) 

DISEASES  OF  TIIE  FOOT. 

The  most  practical  division  of  this  subject  is  based  upon  the  structures 
affected,  so  that  wo  may  have  diseases  of  the  bones,  of  the  joints, 
of  the  soft  tissues,  and  of  the  hoof.  A  large  portion  of  these  are  in- 
flammations or  the  results  of  inflammation. 

Original  inflammation  of  the  bony  tissue  is  comparatively  rare,  while 
that  of  the  periostial  investment  of  the  bone  is  quite  frequent.  A 
variety  of  causes  may  account  for  this.  Perhaps  the  most  common  is 
the  evil  of  overwork.  Hard  driving  on  a  hard  road,  as  on  a  plank 
road,  on  the  frozen  ground,  or  on  the  ice,  or  the  strain  of  draught  at  too 
heavy  a  load,  may  excite  periostial  inflammation,  and  from  this  as  a 
commencement  we  may  have  splint,  spavin,  ring-bone,  nodes,  &c. 

Splint  (Fig.  18)  is  a  bony  tumor  at  some  point  about  the  cannon  and 
splint  bones.  The  knee-joint  is  formed  at  its  inferior  part,  between  the 
lower  row  of  carpal  bones  and  the  cannon  and  splint  bones,  the  two 
latter  forming  a  considerable  portion  of  the  joint.  As  the  leg  is  flexed 
these  bones  slide  upon  the  cannon-bone,  contributing  to  the  elasticity  of 
the  step.  When  the  motion  is  violent  and  long  continued,  especially 
with  striking  upon  a  bard  surface,  irritation  first  and  inflammation  after- 
ward may  be  produced  in  the  periostial  membrane  covering  these  bones. 
Bony  matter  is  thrown  out  in  the  immediate  vicinity  of  their  adjacent 
surfaces,  and  the  result  is  a  sealing  together  of  the  bones  and  the  for- 
mation of  a  bony  tumor.  Unfortunately  the  condition  is  frequently 
overlooked  until  the  change  is  complete  and  the  disease  beyond  a  remedy, 
for  when  the  bony  union  is  thoroughly  consolidated  it  cannot  be  reme- 
died. For  a  time,  while  the  deposit  is  fresh  callus,  and  the  circulation 
active,  measures  to  abate  the  inflammation  and  to  excite  the  absorption 
of  the  deposit  may  restore  the  integrity  of  the  part. 

Ringbone,  (Figs.  19  and  20.) — In  the  pathology  of  tho  disease  splint 
and  ring-bone  are  the  same.  They  have  the  same  causes,  and  are  pre- 
ceded by  tho  same  stages  of  morbid  action;  but,  from  the  relation  of 
parts,  ring-bone,  at  its  forming, stage,  gives  rise  to  earlier  and  greater 
lameness.  Attention  is  earlier  called  to  the  disease,  and  treatment  is 
usually  sooner  applied.  Splint  may  go  on  to  its  final  stage  of  bony  con- 
solidation without  giving  rise  to  much  lameness,  and  without  attracting 
attention  to  the  diseased  part,  which  may  escape  observation  unless  the 
hand  is  passed  over  the  small  tnmor;  but  in  ring-bone  usually  the  lame- 
ness appears  with  the  inflammation,  and  the  earliest  effusion  over  the 
region  calls  attention  to  the  seat  of  the  disease. 

Spavin,  (Figs.  21,  22,  23,  and  24.)— When  it  consists  in  tho  deposit 
of  bony  matter  abont  the  hock  joint,  and  the  consequent  cementing  to- 
gether of  the  tarsal  bones,  or  the  destruction  of  the  tarsometatarsal 
joint,  is  a  similar  disease,  having  essentially  the  same  causes.  This  form 
of  disease  may  exist  in  every  degree,  from  a  slight  exostosis  near  the 
joint  to  such  an  amount  as  will  entirely  destroy  the  joint,  and  so  invade 
the  soft  tissues  that  the  slightest  movement  .is  productive  of  great  suf- 
fering. 
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Treatment — Cure  or  alleviation  is  possible  only  in  the  first  stages  of 
toe  disease,  so  that  on  the  occurrence  of  lameness  for  which  the  cause 
is  not  obvious,  careful  search  should  be  made  in  the  localities  in  which 
splint,  ring-bone,  or  spavin  may  occur.  Tenderness  and  perhaps  swelling 
may  bo  detected  by  garcful  examination.  The  first  requisite  is  rest 
Bathing  with  warm  water  should  bo  promptly  and  perseveruigly  resorted 
to.  The  foot  should  be  put  into  a  bucket  of  worm  water,  which  should 
be  applied  with  a  sponge  to  the  locality  of  inflammation.  Should  there 
bo  pain,  as  shown  by  general  uneasiness  aud  constant  movement  of  tlie 
limb,  a  poultice  should  be  applied,  moistened  freely  with  a  mixture  com- 
posed of  equal  parts  of  the  tinctures  of  aconite  root,  opium,  aud  bella- 
donna. The  application  of  a  mixture  of  one  port  chloroform  and  two 
parts  sweet-oil  may  act  as  a  revulsive.  Later,  when  the  pain  lias  sab- 
Bided,  the  tenderness  somewhat  abated,  and  only  swelling  remains,  anoint- 
ment of  one  part  of  the  iodide  of  lead  with  eight  parts  of  lard  will  be  found 
useful  in  removing  tho  swelling  and  remaining  engorgements  of  the 
parts.  When  put  again  to  use,  the  nnimal  should  bo  at  first  gently  ex- 
ercised  and  brought  gradually  to  his  work. 

The  abuse  in  driving,  which  gives  rise  to  periostitis  and  the  deposi- 
tion of  bono  about  tho  joints,  may  result  also  in  ulceration  of  the  carti- 
lages and  bones  entering  into  tho  composition  of  the  joints.  The  parts 
most  usually  affected  are  the  knee,  the  hock,  and  the  joints  of  the  navicu- 
lar bone,  with  the  coronet  or  coffin-bone.  The  commencement  of  the 
disease  is  an  inflammation  of  the  synovial  membrane  which  lines  the 
bony  surfaces  between  which  the  motion  of  the  joints  occurs.  Prolonged 
lameness  follows.  Perfect  rest  St  this  time  with  proper  treatment  may 
remove  the  condition,  but  by  neglect,  and  continued  use,  the  disease 
is  readily  carried  to  its  advanced  stages.  The  inflammation  extends  to 
the  cartilages  covering  the  joint-surfaces  of  the  bones.  The  vitality  ot 
this  tissue  is  so  low  that  it  readily  breaks  down  under  the  inflammatory 
action,  and  is  removed  by  the  ulcerative  process.  From  this  condition 
perfect  recovery  is  impossible.  The  best  result  possible  is  the  formation 
of  a  blind  spavin,  by  tho  cementing  of  two  opposite  surfaces  of  bono 
by  an  intermediate  bony  deposit.  Instead  of  this,  the  ulcerative  pro- 
cess may  extend  to  the  bony  tissue  itself.  In  Fig.  ".»  may  be  seen  this 
ulcerative  disease  as  it  invades  tho  navicular  bone. 

That  disease  of  the  navicular  bone  may  and  does  exist  is  undoubted, 
as  witness  the  two  diseased  bones  in  Fig.  25,  but  that  it  is  one-tenth 
part  as  frequent  as  some  claim  admits  of  great  doubt,  Navicular 
disease,  like  "shoithhr  lameness,-'  has  been  made  to  answer  all  obscure 
causes  of  lameness.  Except  as  a  constitutional  disease,  it  can  oDly 
occur,  under  any  ordinary  circumstances,  in  a  wide-spread  aud  fiat  foot. 
In  ordinary  forms  of  the  coffin-bone  it  is  raised  so  high  above  injury 
that  one  can  hardly  conceive  it  to  happen  from  this  cause  alone.  The 
only  condition  from  which  it  can  ordinarily  arise  is  inflammation  of  the 
synovial  membrane.  This  mag  be  excited  by  a  bruise,  communicated 
through  the  sensitive  sole  and  frog,  and  also  the  tendon  of  the  perforans. 
It  more  frequently  occurs,  however,  as  the  result  of  violent  aud  long- 
continued  movement,  as  in  fast  driving  over  long  distances;  and  even 
in  this  case  there  probably  exists  a  constitutional  disposition  to  disease. 
The  disease  is  one  fruit  of  inflammation  of  a  low  grade,  terminating  in 
ulceration  of  tho  cartilage,  and  finally  of  the  bone.  It  in  no  way  dif- 
fers from  ulceration  of  the  bones  in  other  joints  except  in 'its  termination. 
Being  on  the  under  surface  of  the  bon"  on  which  moves  the  tendon,  it 
cannot  recover  by  becoming  cemented  to  a  fellow-bone;  so  that  it  is 
doubtful  whether  navicular  disease,  when  it  has  proceeded  to  tho  extent 
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of  ulceration  of  the  bone,  ever  recovers.  Treatment  iu  the  earlier  stages, 
by  rest,  by  foot-baths,  by  tonic  and  alterative  medicines,  and  by  good, 
'nutritions  food,  may  arrest  the  disease  and  restore  health  to  the  part. 

There  is  another  form  of  disease  which  is  produced  by  the  irritation 
of  hard  driving  upon  a  hard  road-bed,  or  by  the  constant  strain  of 
moving  heavy  loads,  and  especially  iu  heavy  horses.  I  refer  to  tho  ossi- 
fication of  tho  cartilages  of  the  feet.  (Fig.  26.)  Daring  the  trans- 
formation from  cartilage  to  bone,  any  unusual  exercise  may  produce 
some  degree  of  lameness.  Fullness,  heat,  and  a  doughiness  of  the  part 
may  be  detected  by  careful  manipulation.  Later,  in  place  of  the  soft, 
elastic  feeling  of  tho  healthy  foot,  wo  find  the  solidity  of  bone.  As  the 
change  becomes  complete,  there  is  but  little  direct  lameness,  but  the 

Sart  becomes  stiff.  The  animal  is  unfitted  for  tho  saddle  aud  rapid 
riving,  but  may  still  be  useful  for  draught.  Beforo  tho  bone  is  fully 
formed,  and  especially  during  the  earlier  stage  of  inflammation,  the 
trouble  may  sometimes  be  prevented.  Tho  measures  to  be  adopted  are 
similar  to  those  previously  mentioned — rest,  abundant  warm-water  bath- 
ing in  the  earlier  stages ;  stimulating  friction,  and  the  nse  of  the  iodide 
of  lead  ointment  in  the  later  stages. 

Of  the  affections  of  the  soft  tissues,  perhaps  the  most  common  is 
laminitis.  This  term  applies  to  inflammation  not  only  of  the  laminae 
but  of  the  entire  fleshy  portion  of  the  foot.  It  is  not  always  tho  most 
readily  detected,  and  in  some  of  its  more  common  and  milder  forms  it 
entirely  escapes  notice.  The  lameness  is  assigned  to  the  shoulder  or 
some  other  locality ;  but  when  we  refer  to  the  position  of  this  tissue, 
between  a  dense  bone  and  a  dense  unyielding  horny  envelope,  and  to  its 
use  to  suspend  the  bone  and  consequent  entire  weight  of  the  animal 
from  the  wall,  and  consider  that  it  suffers  some  degree  of  pressure  at 
every  step,  we  can  understand  how  the  slightest  morbid  condition  of  the 
part,  the  congestion  of  its  vessels,  or  irritation  of  its  nerves  may — nay, 
must — give  riso  topain  and  consequent  lameness.  Fortunately,  in  prac- 
tice this  is  much  less  frequent  than,  theoretically,  wo  might  expect  it  to 
be.  Any  horse  that  has  been  driven  for  several  hours  upon  a  hard,  or 
stony,  or  hot  and  sandy  road  would  seem  to  be  fairly  fitted  for  some 
degree  of  congestion  of  the  soft  tissnes  of  tie  feet.  At  the  close  of 
such  exertion  he  is  stabled,  perhaps  upon  a  damp  floor,  or  where  a 
draught  of  air  may  blow  upon  him.  JTo  thought  is  given  to  the  condi- 
tion of  his  feet.  He  is  fed,  and  perhaps  lie  may  have  been  moderately 
groomed;  but  of  the  entire  animal  no  part  has  undergone  so  much 
exposure  or  hardship  as  the  feet,  mi  it  no  part  really  needs  so  much 
attention. 

Laminitis,  or,  as  it  has  been  called  by  writers,  fever  of  tltefeet,  or 
'founder?  may  exist  in  all  degrees,  from  the  simple  congestion  of  the 
>art  to  the  most  severe  and  disorganizing  inflammation.  It  is  mainly 
■xhibited  in  the  fore  feet,  being  an  uncommon  disease  in  the  hind  feet, 
'his  is  mainly  duo  to  the  different  kinds  aud  degrees  of  force  used  in 
>ie  action  of  the  fore  and  hind  legs  and  feet.  In  movement  a  much 
-  I'eater  amount  of  weight  comes  upon  the  fore  legs  aud  feet,  the  direction 
--:'  the  blow  upon  the  ground  is  different,  and  the  consequent  strain  and 
■-.essure  upou  the  soft  tissues  much  greater. 

'*'  acute  laminitis  is  present  in  one  or  both  fore  feet,  it  is  manifested  by 
'«.  ,-ery  obvious  efforts  of  the  animal  to  relieve  itself  from  pressure.  If 
rne  foot  only  is  suffering,  this  is  put  forward  and  is  so  rested  upon 
'-  leel  that  not  only  is  pressure  taken  off,  but  the  parts  are  relaxed  to 
;  .—ill  greater  extent  by  tho  weight  of  the  limb.  At  the  same  time,  the 
""•'  'e  t«rt :"  -""'in.ini  moti"",  indicating  extreme  pain.    There  is  heat 
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Fig.  2t.  Spavin,  the  loner  tursal  hones  cemented  by  bony  deposit. 

r'ijr.  ii.  Navicular  disease;  ulcemtionSif  the  bone. 

rig.  Ji,  Coffin  bone,  aide  view,  showing  oasiflcatlon  Of  the  lateral  car 
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in  the  hoof,  and  especially  in  the  coronary  baud  around  its  summit. 
There  may  also  be  tenderness  in  this  tissue  on  pressure.  If  both  fore- 
feet axe  affected,  the  animal  endeavors  as  far  as  possible,  by  settling  back 
over  the  hind  teet,  to  take  off  tho  pressure  from  them.  This  attempt 
may  also  be  shown  by  the  continuous  change  from  one  foot  to  the  other. 
In  severe  forms  of  the  acute  disease  the  entire  system  will  sympathize 
with  the  local  disease.  The  arteries  supplying  the  part  or  parts  will  be 
found  throbbing;  tho  general  arterial  circulation  will  be  quickened;  the 
pulse  will  become  considerably  accelerated,  and  the  constitutional  con- 
dition will  be  one  of  symptomatic  lever. 

Thedisease  if  unchecked  may  go  ou  to  the  destruction  of  the  soft  tissues 
of  the  foot.  Cases  are  on  record  in  which  the  entire  hoof  has  been  shed 
by  the  separation  of  the  soft  from  the  homy  foot.  This  is  a  rare  termi- 
nation, but  the  formation  of  an  abscess  and  partial  separation  is  not  so 
uncommon.  Before  this  result  occurs,  however,  the  disease  has  usually- 
passed  into  the  chronic  form.  Prompt  resort  to  appropriate  treat- 
ment may  result  in  restoration  to  health. 

By  no  means  advocating  indiscriminate  blood-letting,  wo  would  in 
this  case  recommend  the  free  local  abstraction  of  blood,  either  from  tlie 
toe  of  the  afflicted  foot,  or  from  the  plantar  vein.  If  the  case  is  a  very 
severe  one,  a  branch  of  tho  plantar  artery  of  one  side  may  be  divided. 
The  foot  should  be  placed  in  a  large  bucket  of  warm  water,  and  allowed 
to  bleed  in  it.  Care  should  be  taken  to  keep  up  the  temperature  by 
frequent  additions  of  hot  water.  When  the  foot  is  removed,  it  may  be 
placed  in  a  large  poultice,  having  previously  been  drenched  about  the 
coronary  border  with  a  liniment  composed  of  two  ounces  each  of  the 
tincture  of  aconite  root,  belladonna,  and  opium,  with  six  ounces  of  soap 
liniment. 

For  the  constitutional  disturbance,  the  tincturo  of  aconite  root,  fifteen 
to  twenty  drops  in  water,  may  be  administered  every  hour  or  half  hour 
until  a  decided  impression  is  made  upon  the  frequency  and  hardness  of 
the  pulse.*  Later,  saline  medicines,  such  as  the  nitrate  of  potash,  will 
aid  in  preventing  secondary  affections. 

Lamiuitis  may  have  a  variety  of  terminations.  First,  it  may  terminate 
in  a  complete  disappearance  of  all  the  symptoms,  that  is,  by  resolution, 
and  there  be  a  complete  recovery.  Second,  it  may  pass  into  a  chronic 
condition  in  which  all  the  symptoms  are  of  a  mitigated  character.  When 
quiet,  tbe  pain  is  slight,  and  the  heat  is  little,  if  any,  in  excess  of  the 
natural  state.  If  tho  animal  is  allowed  rest  Upon  a  soft  floor,  or  is  turned 
to  run  in  a  paddock,  the  lameness  may  bo  scarcely  obvious ;  but  attempt 
to  drive  him,  and,  either  while  on  the  road  or  afterward,  lie  becomes  very 
lame  again.  This  condition  may  continue  almost  indefinitely.  Third,  the 
inflammation  may  terminate  in  suppuration,  which  may  bo  confined  to  a 
small  region  of  the  foot,  and  eventuate  in  a  partial  recovery,  or  it  may  be 
general  and  so  extensive  as  to  destroy  the  connection  of  tho  hoof  with  the 
soft  tisanes.  Under  the  latter  circumstances  the  hoof  may  be  lost.  When 
the  destructive  suppuration  falls  short  of  producing  complete  separation, 
it  may  bo  sufficient  to  permit  of  a  change  of  relation  of  the  coffin-bone 
to  the  hoof.  A  portion  of  the  anterior  attachments  may  be  destroyed  so 
that  the  hone  may  fall  away  from  the  horn.  In  a  lint  and  weak  foot  this 
may  cause  a  bulging  of  the  sole,  producing  what  is  called  the  pumive 
foot.    If  the  hoof  is  preserved,  tho  space  produced  by  the  falling  of  the 

"  Half  :i  ilrnohm  of  belladonna  with  fifteen  grains  of  digitalis  ntsiy  lie  Hi1'1'11  every 
half  hour,  or  in  eiiwr^eiiey  the  following  ilriiiifjht  may  be  pi  veil  ev.-vy  1 1  ■ .  1 : 1  ■  until  iln> 
proper  impress!  u:i  is  I  Limit'  (in  Jlie  system  :  'I  inet.  e.coiiile  i/mit  and  I  inct.  1  ■■  1  l:i .  ici-<;  m 
(ifteen  drops  each,  and  snlph.  ether  ami  laudanum  half  an  ounce  each. 
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coffin-bone  is  filled  by  fleshy  granulations.  The  foot,  however,  sufiers 
permanently,  and  lameness  is  constantly  present. 

Such  is  the  structure  of  the  foot  that,  even  when  the  damage  is  less 
than  that  just  described,  the  suppuration  continues  and  burrows  in  vari- 
ous directions,  seeking  an  ontlet.  Except  when  the  inflammation  and 
suppuration  are  confined  to  a  limited  space  in  the  sole  of  the  foot,  the 
discharge  must  escape  from  the  crown.  At  some  part  of  the  coronal 
border  of  tbe  hoof,  swelling  is  perceived,  which  either  opens  of  itself  or 
is  opened  by  the  knife,  which  is  preferable.  When  suppuration  has 
commenced,  the  animal  should  receive  better  and  moro  nutritious  food, 
while  stimulating  itijections  to  tbo  opening  may  be  useful.  Should  the 
sinuses  become  chronic,  it  has  been  recommended  to  trace  their  number 
and  direction  with  a  delicate  probe,  nod  then  freely  lay  them  open.  To 
do  this,  the  hoof  must  be  softened  by  soaking  in  warm  alkaline  water, 
when  it  may  be  cut  easily. 

Limited  suppuration  of  the  soft  tissues  of  the  foot  may  occur  from  a 
variety  of  other  causes,  such  as  a  wouud  made  by  the  shoe  of  one  foot 
in  the  coronet  of  tbo  other,  or  by  the  priek  of  a  nail  driven  into  the 
quick  or  so  near  it  as  to  cause  inflammation  by  pressure,  or  by  a  bruise 
made  by  tho  heel  of  tho  coffin-bone,  to  which  the  term  corn  is  applied. 
In  all  these  cases  suppuration  may  follow  inflammation,  and  the  severity 
and  extent  of  the  trouble  will  depend  upon  tbe  locality  of  the  injury, 
and  the  distance  the  product  of  suppuration  has  to  travel  to  reach  a 
point  of  exit. 

A  fourth  termination  maybe  designated — that  by  metastasis.  The  in- 
flammation being  situated  in  the  fibrous  tissues  of  the  foot  is  liable  60 
leave  that  locality  and  to  seize  upon  similar  tissues  elsewhere,  and  under 
unfavorable  circumstances  we  may  have  resulting  inflammation  of  the 
brain  or  pleura,  or  indeed  of  any  of  tbe  fibrous  tissues.  A  fifth  termina- 
tion may  be  in  mortification,  tho  result  of  which  would  bo  almost  cer- 
tainly fatal  at  au  early  period. 

Laminitis  may  be  svh-acute  from  its  commencement.  It  is  apt  to  take 
this  form  in  old  horses  that  have  been  subjected  for  a  long  time  to  hard 
work.  Its  approach  is  gradual,  pain  at  first  small,  and  lameness  Blight 
and  not  constant.  The  foot  shoidd  bo  given  the  same  treatment 
as  in  tho  more  acute  form.  The  warm  bath  should  be  used  freely. 
Bleeding  would  probably  be  injurious,  and  any  debilitating  medicines 
must  be  withheld.  The  bowels  may  be  loosened  by  fresh  vegetable 
food,  such  as  potatoes  or  carrots,  aud  if  pain  is  present  one  or  two 
draughts  in  tho  day  containing  an  ounce  of  sulphnric  ether  and  a  drachm 
of  laudanum  may  be  given.  Plenty  of  good,  nutritious  food  should  be 
given.  The  horse  should  not  bo  used  on  the  road  until  all  the  symp- 
toms have  been  absent  for  several  days.  He  may  be  gently  exercised 
on  a  soft  sward  as  soon  as  the  inflammation  is  subdued. 

A  permanent,  incurable  lameness  often  results  from  tho  continued  use 
of  a  horse  suffering  from  some  degree  of  inflammation  of  the  soft  tis- 
sues of  the  foot.  Whenever  this  condition  is  detected,  the  animal  should 
be  given  rest,  and  subjected  to  treatment  with  a  view  to  the  cure  of  the 
disease. 

Wc  have  spok«?n  of  a  limited  suppuration  with  sinuses  between  the 
hoof  and  the  coffin-bone  as  the  result  of  injury  to  the  coronet,  the  prick 
of  a  nail,  or  a  bruise,  which  form  an  abscess  at  tho  crown  of  the  foot 
To  certain  abscesses  in  this  region,  resulting  from  au  ulceration  of  the 
deeper-seated  cartilages,  tho  term  quittor  has  been  applied.  The  local 
condition  on  which  this  disease  depends  differs  widely  from  that  causing 
a  similar  discharge  in  a  healthy  foot  by  direct  injury,     tyuittor  isa  deep- 
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seated  lesion  of  the  foot,  seated  in  the  cartilages,  or  perhaps  even  in  the 
coffin-bone  itself.  It  may  follow  the-  inflammation  of  injury,  or  it  may 
originate  in  constitutional  conditions.  Neglected  corns,  increasing  by 
continued  bruising,  may  cause  by  pressure  the  ulceration  and  mortifica- 
tion of  the  cartilage,  or  even  of  the  bone.  Fracture  of  some  part  of  the 
coffin-bone  may  eventuate  in  this  disease.  It  rarely  gets  well  without 
assistance.  When  it  is  diagnosticated,  a  well- informed  veterinary  sur- 
geon should  be  called.  The  treatment  is  mainly  by  local  injections,  aid- 
ing nature  to  discharge  the  prodnct  of  ulceration  and  stimulating  to 
healthy  granulations.    Of  course  the  animal  is  utterly  unlit  for  use. 

We  nave  spoken  of  corns.  These  make  their  appearance  in  two  forms, 
the  true  and  the  f attic.  The  locality  of  the  true  corn  is  the  angle  caused 
by  the  inflection  of  the  bars,  and  is  between  the  bars  and  wall.  In  this 
space  tlio  posterior  extremities  of  the  eofllii-bonc  move  freely  iu  the 
movements  of  the  foot.  By  the  irritation  of  frequent,  prolonged,  and 
severe  use,  a  thickening  of  the  lamina;  is  produced.  This  hardens  and 
ultimately  becomes  a.  semi -corn  eons  tumor.  It  may  remain  in  tin's  con- 
dition, or  it  may  become  a  smooth,  dense  horn,  more  dense  than  any 
part  of  the  hoof.  It  is  a  constant  source  of  pain  and  consequent  lameness. 

The  more  common  false  corn  is  a  bruise  of  the  sensitive  solo  which 
lies  directly  under  the  heel  of  the  coffin-bone.  This  occurs  most  fre- 
quently in  feet  having  a  flat,  level  sole,  deficient  in  the  arch.  It  may 
occur  in  any  variety  of  foot  which  is  kept  badly  shod.  A  shoo  with  a 
broad  web  level  upon  its  foot-surface,  and  seated  lor  its  whole  width 
upon  the  wall  and  sole,  will  aid  in  the  production  of  this  form  of  dis- 
ease. Several  varieties  of  the  false  corn  are  described,  but  they  are 
simply  different  stages  of  the  same  disease.  The  true  corn  is  essentially 
incurable.  For  the  false,  in  its  early  stages  the  general  principles  of 
treatment  to  abate  local  inflammation  may  arrest  the  disease.  If  sup- 
puration can  be  prevented,  the  duration  of  lameness  will  be  much  lim- 
ited. Care  should  be  taken  that  the  shoe  should  have  its  bearing  only 
on  the  solar  border  of  the  wall,  and  a  very  slight  portion  of  the  outer 
borderof  the  sole.  To  this  end,  a  shoe  should  be  used  with  a  narrow 
web,  but  little  over  half  an  inch  in  width  ;  or  the  shoe  with  a  wider  web 
should  be  seated  so  that  its  bearing-surface  would  be  narrow.  Sup- 
posing the  case  has  been  neglected  and  snppuraf  ion  has  occurred,  the 
pain  and  lameness  will  be  great  until  the  matter  is  evacuated.  The  sole 
must  bo  carefully  pared  away  until  the  horn  is  very  thin,  when  an  open- 
ing must  be  made  through  it,  and  the  pus  evacuated.  If  great  pain  is 
inflicted  by  the  attempt,  the  foot  should  be  soaked  in  a  warm  alkaline 
bath,  by  which  the  horn  will  be  softened,  and  the  extreme  tenderness 
abated.  If  possible,  the  loot  should  be  kept  in  a  poultice  for  a  day  or 
two,- or  three,  according  to  the  previous  severity  of  the  disease.  After 
that  the  shoe  may  bo  reapplied,  care  being  taken  f  hat  the  opening  through 
the  born  bo  so  protected  that  no  diri  or  gravel  can  enter. 

A  condition  similar  to  false  corn  may  exhibit  itself  in  any  portion  of 
the  ground  surface  of  the  foot  as  the  result  of  a  severe  stone-bruise.  If 
detected  carlv,  the  warm  foot-bath,  with  rest,  will  be  sufficient  treatment 
for  it. 

One  of  the  most  common  of  the  diseases  of  the  foot  boars  tin1  popu- 
lar name  of  thrush.  Of  its  exact  nature  and  locality  perhaps  no* two 
hippopathologists  a;;'rce.  iUnyhew.  Yountt,  Spooncr.  and  oiIhts  char- 
acterize the  disease  by  one  of  its  symptoms,  and  speak  of  it  as  "an 
offensive  discharge'  from  the  cleft  of  the  frog,"  to  which  is  sometimes 
added  "  with  disorgan^.niHi  of  the  horn."'  i Jot h  these  are  symptoms 
of  the  real  disease,  which  is  a  low  ibrm  "f  inflammation  in  the  soft" 
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tissues  of  the  sensitive  frog.  It  exists  in  feet  that  have  been  allowed 
to  stand  in  damp,  ill-cleaned  stalls,  where  they  are  continually  covered 
with  wot  manure.  Running  in  a  wet  yard  predisposes  to  it.  Gam  gee 
describes  thrush  11***11  diseased  condition  of  tbe  villous  membrane  cover- 
ing the  frog,"  and  says  that  it  is,  in  its  usual  form,  produced  by  filth  and' 
neglect 

The  true  seat  of  the  disease  is,  we  believe,  in  the  superficial  and  less 
fibrous  tissues  of  tbe  sensitive  frog.  It  is  doubtful  if  true  inflammation 
is  present.  Pain  is  usually  preseut  iu  inflamed  tissues,  and  thrush  is  to 
a  remarkable  degree  a  painless  disease.  One  of  the  properties  of  the 
sensitive  frog  is  to  secrete  the  tissue  that  becomes  the  horny  frog. 
Now  if,  by  reason  of  local  or  constitutional  debility,  the  secretive  action 
of  tbe  part  is  imperfect;  if  the  secreted  matter,  lacking  vitality ;  instead 
of  producing  horn  breaks  down  into  pus,  or  pus  mingled  with  half- 
formed  and  decomposing  horn;  we  should  get  just  the  condition  we 
have  in  thrush. 

In  tbe  healthy  frog  the  cleft  is  so  perfectly  covered  over  by  an  arch 
of  bora  that  fluid  could  escape  ouly  through  an  artificial  openiug;  but 
iu  this  diseased  condition,  tbe  horn  is  both  iu  so  imperfect  a  state  from 
defect  in  its  original  secretiou,  and  so  disintegrated  by  the  direct 
influence  upon  it  of  the  diseased  secretion,  that  the  offensive  pus  escapes 
freely  from  it. 

It  has  been  claimed  that  contracted  feet,  and  too  great  and  long-con- 
tinued paring  of  the  frog,  are  the  main  causes  of  this  disease.  They 
undoubtedly  predispose  to  it,  as  they  contribute,  by  change  of  the  form 
of  the  foot,  to  affect  a  change  iu  the  nutrition  of  the  organ.  But  thrush 
is  seen,  perhaps,  in  a  well-spread,  open  foot  as  frequently  as  in  a  con- 
tracted one.  Constitutional  condition  has  imicli  to  do  with  the  locid 
manifestation.  An  animal  poorly  nourished  and  cared  tor,  other  things 
being  equal,  will  be  mora  likely  to  exhibit  the  disease. 

Any  treatment  that  loses  sight  of  the  constitutional  condition  will 
fail  to  do  its  best  work.  First  of  all,  the  horse  should  be  placed  in  a 
stall  having  a  dry  floor,  or  on  a  short  and  dry  sward,  covering  n  warm, 
sandy  soil.  Then  he  should  have  thoroughly  nutritious  diet,  and,  if  the 
disease  has  beeu  of  long  standing,  alterative  and  tonic  medicines  may 
be  given.  lied  bark,  sulphnret  of  antimony,  and  niter,  in  the  propor- 
tion of  two  parts  of  the  first  to  one  part  each  of  the  last  two ;  or  a  ball, 
consisting  of  a  quarter  of  a  grain  of  strychnine,  half  a  drachm  of  iodide 
of  iron,  half  a  scruple  of  extract  of  belladonna,  and  extract  of  gentian 
and  powdered  quassia  sufficient  to  make  it,  may  be  given  night  and 
morning.  The  foot  should  be  put  into  a  bath  of  warm  water  and 
thoroughly  cleansed ;  all  dust  and  pus  should  be  Carefully  removed  from 
the  commissures,  and  the  part  dried  by  the  use  of  dry  tow.  Then  into 
the  crevices  should  bo  poured,  once  a  day,  a  little  of  a  solution  of  the 
chloride  of  zinc,  (three grains  to  the  ounce  of  water).  Tbe  foot  is  to  be 
kept  shod  with  calkins,  so  that  a  tree  spaco  may  be  left  under  the  foot  for 
the  circulation  of  the  air.  Cases  will  yield  more  readily  to  simply  con- 
stitutional than  to  simply  local  treatment.  A  judicious  combination 
of  the  two  will  have  the  happiest  results. 

The  condition  of  thrush  neglected  may  pass  into  that  of  canker.  Canker 
of  tliefoot  may  be  an  original  disease  in  low-bred,  ill-conditioned  horses, 
exposed  in  wet  or  filthy  stables  or  yards,  and  poorly  cared  for.  It  more 
frequently,  however,  follows  thrush  which  has  been  neglected.  It  com- 
mences iu  the  same  tissues,  rapidly  extending  from  the  frog  to  the  sole 
and  the  laminated  structures.  The  disease  consists  in  destructive  in- 
flammation, with  ulceration,  which  destroys  the  connection  between  the 


STRDCTUEE  AND  DISEASES  OP  THE  HORSE'S  FOOT,         373 

sensitive  and  horny  sole  and  frog.  After  a  time  a  foal  fungus  sprouts 
from  the  ulcerations,  accompanied  with  exceedingly  disagreeable  dis- 
charge. The  horn  of  the  sole  and  frog  becomes  disorganized,  and  breaks 
down.  Thefungoid  granulations,  with  the  constitutional  depravity  which 
•  predisposes  to  them,  constitute  the  disease. 

The  treatment  consists  in  the  removal,  by  the  knife,  of  all  the  detached 
horn,  together  with  as  much  of  the  fungoid  tissue  as  can  be  removed 
without  the  loss  of  too  much  blood,  and  the  application  of  astringents 
and  mild  caustics,  so  applied  as  to  remove  the  remaining  fungus  and  to 
change  the  action  of  the  part.  Constitutional  treatment,  tonics,  and 
alteratives,  with  good  care  and  nutritious  food,  will  do  much  in  causing 
a  successful  issue. 

It  is  believed  that  much  of  the  obscure  lameness  to  which  horses  some- 
what advanced  in  years,  and  especially  those  that  have  had  much 
severe  driving  and  work,  are  subjected,  is  rheumatic.  From  the  nature 
of  the  tissue  composing  the-  sensitive  foot,  so  largely  fibrous  as  it  is,  we 
might  anticipate  that  from  long-continued  hard  usage  there  would  arise  a 
degree  of  irritability  in  that  tissue  that  would  cause  lameness.  This  con- 
dition must  not  be  confounded  with  acute  rheumatic  fever,  to  which 
horses  are  sometimes  subject,  and  which  is  a  different  disease.  The 
disease  of  which  I  speak  in  this  connection  is  an  irritability  and  painful 
condition  of  the  fibrous  tissue,"  without  any  of  the  products  or  results  of 
the  inflammatory  action. 

The  animal  should  be  housed  in  a  dry  and  airy  stable,  but  sheltered 
from  draughts  of  air,  and  should  be  blanketed.  The  feet  should  be 
treated  to  a  warm  bath,  and  then  be  rnbbed  dry,  and  have  an  application 
of  Fahnestock's  liniment,  and  be  bandaged.  At  the  same  time  there 
may  be  given  daily  in  meal  an  ounce  of  acetate  of  potash,  with  n 
scrapie  of  powdered  colchicum;  or  a  draught  of  the  following:  iodide 
of  potassium,  two  ounces;  liquor  potassa?,  one  quart;  of  which  two 
tablespoon  fills  may  ho  given,  night  and  luorning,  in  n  pint  of  water  or 
mixed  with  feed. 

There  are  several  diseased  conditions  which  manifest  themselves  in 
the  horny  foot.  Of  these  the  most  important  aro  the  Hat  or  convex  sole, 
or  the  pumice-foot,  and  the  sand-crack.  The  false  quarter  is  iu  no  very 
great  degree  different  from  the  sand-crack.  All  disease  or  malformations 
of  the  horn  must  originate  in  injury  or  in  disease  of  the  soft  tissues  from 
which  the  horn  is  a  secretion. 

The  pumice-foot,  which  consists  in  a  falling  of  tlio  solo  to  a  level  with 
the  solar  border  of  the  wall,  or  even  so  as  to  constitute  a  convex  surface, 
is  usually  preceded  and  caused  either  by  a  destruction  of  the  elastic 
lamina;  attaching  the  cofQi-bone  to  the  horn,  or  to  an  elongation  of  the 
same,  or  else  to  a  softening,  spreading,  and  flattening  of  the  entire  hoof. 
Animals  with  natural  flat  feet — those  that  have  been  tared  on  marshy 
land,  where  their  feet  have  been  kept  soft,  arc  most  liable  to  exhibit  this 
form.  Probably  nothing  can  restore  this  kind  of  foot ;  but  care  iu  shoe- 
iug  may  enable  the  animal  to  be  of  some  service. 

Sand-crack  is  a  fissure  in  the  hoof,  which  begins  at  the  coronet,  the 
thiu  edge  first  breaking  away.  It  in  a  disease  of  nutrition,  the  horn  of 
the  foot  being  secreted  in  diminished  quantity  and  impaired  quality.  The 
break,  small  at  first,  is  extended  until  it  may  divide  the  entire  hoof.  It 
usually  occurs  in  the  quarter,  and  perhaps  most  frequently  at  the  inner 
quarter.  It  has  been  asserted  that  the  whole  difficulty  is  produced  by 
bad  shoeing.  Low  condition,  impure  state  of  the  blood,  and  lack  of 
care  are  predisposing  causes.    In  this  conjuncture  slight  injury  to  the 
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coronet  may  be  followed  by  Buck  deficient  secret-ion  of  born  at  that  place, 
that  the  weakened  part  may  give  way  and  sand-crack  take  place. 

If  possible,  the  animal  should  be  given  entire  freedom  from  work,  and 
should  be  turned  into  a  small  paddock,  or  have  a  loose  box,  in  which  he 
may  move  somewhat.  Ho  should  have  nutritions  food,  and  sufficient 
green  food  or  bran  mash  to  keep  his  bowels  free.  During  the  early 
stages  of  the  disease,  and  while  efforts  are  being  made  to  restore  the 
soundness  of  the  foot,  the  horse  is  better  without  shoes,  as  the  natural 
movements  of  the  parts  tend  to  restore  their  vitality.  The  bar-shoes, 
recommended  by  some  writers,  are  useful  only  in  those  cases  of  long 
standing  which  are  essentially  incurable,  and  where  the  horses  are  to  be 
put  to  slow  work.  The  part  should  bo  interfered  with  as  little  as  possible ; 
there  should  be  no  cutting,  paring,  or  burning ;  and  care  should  be  taken 
to  keep  dirt,  gravel,  &c,  from  the  open  sore.  The  healthy  condition  of 
the  open  and  granulating  surface  should  be  maintained  by  freqnent 
washing  with  soap  and  water,  and  the  application  of  the  solution  of 
chloride  of  zinc,  {three  grains  to  the  ounce  of  water.) '  If  the  animal  is 
in  use,  before  being  taken  out  the  crack  should  bo  filled  with  lint  satu- 
rated with  the  solution,  which  should  be  confined  in  place  by  a  strip  ot 
cloth  completely  covered  with  tar.  This  should  be  removed  as  soon  as 
the  horse  returns,  and  the  wound  bo  cleansed,  if  it  is  at  all  foul,  nod 
carefully  dressed  again.  If  treatment  is  commenced  early,  a  fair  degree 
of  expectation  of  recovery  may  bo  entertained ;  but,  in  many  cases, 
through  neglect  or  lack  of  proper  treatment,  a  permanent  deficiency 
of  the  hoof  remains.  In  such  cases,  by  the  use  of  a  bar-shoe,  properly 
adjusted,  the  animal  may  be  made  of  some  use. 

Contraction  of  the  horn  of  the  foot  is  a  frequent  cause  of  lameness. 
This  may  occur  at  some  part  of  the  coronary  border,  or  may  be  in  the 
quarters,  or  may  be  confined  to  the  heels ;  the  last  being,  perhaps,  its 
most  frequent  locality.  Contraction  at  the  cornorary  border  produces 
lameness  mainly  by  pressure  on  the  extensor  tendon.  Movement  pro- 
'  duces  irritation  and  consequent  pain,  which  is  shown  when  the  animal 
is  at  rest  by  his  putting  the  foot  forward.  This  position  relieves 
the  pressure  upon  the  tendon,  and  gives  partial  relief  from  pain.  Con- 
traction at  the  quarters  and  heels  may  not  always  cause  lameness.  If 
the  condition  comes  on  very  gradually,  changes  of  the  contained  parts 
may  so  accompany  it  that  little  if  'any  lameness  will  be  caused  simply 
by  the  contraction.  Again,  the  contraction  may  bo  the  consequence  of 
other  disease,  and  the  result  of  a  partial  cure  and  a  previous  lameness 
lessened.  Contraction  may  result  from  chronic  founder  or  fever  of 
the  feet.  It  may  be  produced  by  long-continued  stabling  upon  a  dry 
plank  floor.  Thrnshes  may  so  demoralize  the  floor  of  the  foot  as  to 
cause  contraction.  Too  great  and  constant  paring  away  the  bars  of  the 
foot  may  destr^r  their  resistance  to  the  approach  of  the  heels,  so  the 
paring  of  the  fltog  may  destroy  the  function  of  that  organ  as  an 
elastic  spring  to  keep  the  heels  open.  The  degree  of  lameness  that 
follows  the  change  of  form  produced  by  these  causes  is  not  so  great 
as  when  it  results  from  inflammation  of  the  clastic  portions  of  the 
foot.  The  changes  are  more  rapid,  and  pressure  is  mado  upon  the  sens- 
itive portions  of  the  foot.  The  horse  indicates  the  amount  of  pain  he 
suffers  by  the  peculiar  short  and  quick  character  of  his  step,  and  tho 
gentle  and  light  manner  in  which  he  places  his  feet  upon  the  ground. 
When  not  in  motion,  he  rests  his  feet  forward,  and  is  continually  chang- 
ing them.  Contraction  is  apt  to  be  seen  most  frequently  in  highly  bred 
horses  with  a  naturally  high  and  narrow  foot.  This  is  one  of  the  causes 
of  lameness  in  which  tho  advice  and  probably  the  treatment  of  an  edu- 
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Cited  veterinary  surgeon  arc  important.    No  definite  directions  for  treat- 
ment  can  be  given. 

There  are  several  other  forms  of  disease  in  the  foot,  but  they  are 
either  so  slight,  or  bo  rare,  or  so  little  amenable  to  treatment,  that  we 
will  not  camber  this  article  with  them.  In  closing,  we  advise  that  in  all 
serious  or  doubtful  cases  of  lameness  an  educated  veterinary  surgeon 
be  called.  If  such  a  one  is  not  obtainable,  the  advice  of  an -educated 
physician  may  aid  in  determining  the  locality  and  cause, of  disease. 
This  known,  treat  the  case  according  to  the  snggestiona  of  this  article. 


THE  FOOD  FISHES  OF  ALASKA. 

Thongh  not  generally  appreciated,  the  importance  of  the  Alaska  fish- 
eries to  the  population  of  our  western  coast  can  hardly  be  overestimated. 
At  the  present  time,  however,  the  American  fisheries  upon  the  coast  of 
Alaska  arc  almost  exclusively  devoted  to  the  capture  of  the  cod.  In  the 
following  paper  we  give  a  resume"  of  the  growth  and  condition  of  that 
fishery,  and  also  some  account  of  the  other  marine  and  of  the  fresh- 
water fish  of  the  Territory,  the  periods  when  they  appear,  the  methods 
of  capture,  and  the  extent  to  which  they  may  be  made  available  by  our 
American  fishermen,  either  as  bait  or  for  home  consumption.  For  con- 
venience hi  reference,  they  will  be  divided  into  two  classes,  marine  and 
fresh-water  fishes,  and  the  details  of  the  fisheries  will  be  given  in  gen- 
eral under  the  respective  heads.  To  assist  the  fishermen  and  others  in 
their  intercourse  with  the  inhabitants  of  tho  Territory,  the  native  and 
Bnssian  names  of  the  several  species  are  given,  whenever  known,  as 
well  as  the  English  and  scientific  names.  The  range  of  the  several 
kinds  in  these  waters  is  also  given,  as  far  as  possible,  and  tho  seasons 
daring  which  they  especially  abound.  Few  observations  having  been 
made  by  competent  men  upon  these  points,  the  information  hero  recorded 
is  necessarily  very  far  from  complete.  "When  we  recollect  that  a  popu- 
lation of  thirty  thousand  souls  has  from  time  immemorial  sustained 
itself  chiefly  on  the  product  of  tho  fresh-water  fisheries,  and  that,  with 
all  the  prodigality  and  want  of  forethought  characteristic  of  aborigines, 
few  ever  suffer  with  hunger,  we  may  more  adequately  recognize  the 
abundance  of  the  tinny  tribes. 

MA  RISE  FISHES. 

The  principal  marine  fishes  of  Alaska  arc  the  cod,  halibut,  herring, 
ulikon,  smelt,  mullet,  and  torn-cod. 
COD. — Gadm  macrocephalus,   Tilesius;   Russian,   TrcsUa.     Gadus,  Sp., 

"small  cod"  of  the  fishermen. 

Cod,  in  the  North  Pacific,  as  in  the  North  Atlantic,  are  the  most 
important  of  the  mariue  fishes  from  a  numerical  as  well  as  an  eco- 
nomical point  of  view.  They  form  the  staple  of  tho  Alaska  fisheries 
at  present.  Thoy  have  from  lime  immemorial  formed  one  of  the  staple 
articles  of  food  upon  which  the  littoral  inhabitants  of  the  Territory 
rely.  Their  distribution  is  extensive,  ranging  from  the  Straits  of  Fuca 
to  the  ice-line  of  Bering  Sea,  in  latiinde  5!P  north.  This  line  appears 
to  be  their  northern  boundary,  although  it  is  possible  that  stragglers 
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may  firfil  their  way  north  of  it  during'the  summer  season.  This  ice-line 
is  the  southern  line  reached  in  mid-winter  by  the  floating  ice,  and 
it  forms  the  northern  boundary  of  many  southern  animals,  as  well  as 
the  southern  limit  of  many  arctic  forms,  not  only  of  fish,  bat  of  other 
animals,  and  of  plants.  The  distributiou  of  the  cod,  east  and  west, 
north  of  latitude  50°  north,  is  only  limited  by  the  line  of  the  coasts  of 
Asia  and  America.  The  shallow  waters  of  the  Ochotsk  Sea  were 
noted  for  their  cod  fisheries  before  the  Alaska  fishing  grounds  were 
open  to  American  enterprise,  and  have  only  been  less  frequented  since 
the  latter,  more  easy  of  access  and  provided  with  numerous  safo  harbors 
of  refuge  in  stormy  weather,  have  come  under  our  .jurisdiction. 

The  time  of  reaching  the  peninsula  of  Kamchatka,  according  to  Mr. 
Davidson,  who  has  collected  many  facts  iu  regard  to  the  North  Pacific 
cod  fishery,  is  about  the  1st  of  July ;  but  good,  small  fish  may  be  taken 
as  early  as  the  1st  of  Juno  in  the  Kurilo  Strait.  At  this  date,  fish 
are  not  found  on  the  west  coast  of  the  peninsula.  In  July  fish  may  be 
taken  in  moderate  quantities  on  the  southeast  side  of  Cape  Lopatka, 
the  southern  extremity  of  Kamchatka,  and  iu  the  western  part  of 
the  Kurilo  Strait;  but  the  best  fishing  grounds  commence  about  forty 
miles  northwest  from  Cape  Lopatka.  Here,  at  the  beginning  of  the  sea- 
son, the  fishery  is  near  the  shore,  but  it  is  twenty  to  twenty-five  miles 
from  land  iu  latitude  52°  3C  north  to  latitude  53°  north.  On  this 
ground  they  are  usually  taken  in  twenty-flve  to  thirty  fathoms  of  water, 
though  they  are  found  in  sixteen  fathoms  within  three  miles  of  the 
land.  They  are  also  canght  eighteen  to  twenty  miles  from  shore,  in 
depths  from  forty-five  to  sixty  fathoms,  according  to  latitude. 

When  the  fish  first  come  upon  the  west  coast  of  Kamchatka,  about 
the  first  of  July,  they  are  thin  and  poor,  but  improve  rapidly.  Fish 
taken  hero  two  weeks  after  their  arrival  on  the  ground  are  a  little  larger 
than  those  taken  on  the  coast  of  Labrador,  bat  not  so  large  as  those 
taken  on  the  Grand  and  other  off-shore  banks  in  the  North  Atlantic. 
In  quality  they  compare  very  favorably  with  the  latter.  For  bait  the 
vessels  have  taken  salt  herring  from  San  Francisco;  some  have  carried 
fresh  herring,  from  Fetropavlovsk,  in  snow  and  ice ;  others  have  used  the 
small  halibut  caught  on  the  cod  banks. 

In  1866  about  fifteen  vessels  sailed  for  the  Ochotsk.  Vessels  should 
leave  San  Francisco  as  early  as  March,  arriving  upon  the  grounds  in 
April,  and  leaving  the  banks  for  San  Francisco  in  September.  The 
most  fruitful  of  the  Alaska  fishing  grounds  are  considerably  to  the 
north  of  the  southern  limit  of  the  migrations  of  the  cod,  and  may  be 
said  to  extend  northwest  from  Yakntat  or  Bering  Bay  along  the  coast 
and  the  line  of  the  Kadiak  and  Aleutian  archipelagoes.  The  cod-banks 
are  generally  in  the  vicinity  of  land,  yet  off-shore  banks  have  been  and 
will  continue  to  he  discovered,  though  the  fishermen  endeavor  to  retain 
the  secret  of  such  discoveries.  Such  banks  are  usually  to  be  looked  for 
in  the  direction  of  the  trend  of  the  adjacent  islands  or  in  lines  parallel 
to  that  trend.  The  soundings  of  Portlock,  Vancouver,  and  the 
United  States  Coast  Survey  expedition  prove  the  existence  of  a  com- 
paratively shoal  bank  extending  along  the  southeastern  coast  of  Afog- 
nak  and  Kadiak,  with  a  deep  pocket  (no  bottom  at  ninety  fathoms) 
twenty-five  miles  east  of  St.  Paul.  The  shoalest  water  found  upon  this 
bank,  by  Mr.  Davidson,  of  the  United  States  Coast  Survey,  was  forty- 
five  fathoms.  It  probably  extends  along  the  southeast  shore  of  Kadiak. 
Belcher  caught  cod  and  halibut  under  Caj>e  Greville,  the  eastern  point 
of  Kadiak.  South  by  east,  fourteen  miles  from  the  eastern  end  of  the 
ternmost  point  of  the  Trinity  Islands,  Vancouver  found  bottom  at 
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fifty  fathoms;  and  fifteen  miles  south  of  TJkamok  at  seventy-five  fath- 
oms. Thirty-five  miles  east  of  the  south  end  of  the  island  of  Niuniak, 
the  most  southern  of  the  Sliumagin  group,  Mr.  Davidson  obtained  bot- 
tom at  forty  fathoms,  and  nine  miles  southeast  of  the  Sanak  reef  at 
thirty-five  fathoms.  Near  this  last-named  locality,  Cook  caught  over 
one  hundred  halibnt,  ranging  from  twenty  to  one  hundred  pounds  each. 
He  therefor©  called  it  Halibut  Island.  Mr.  Davidson  discovered  a  fine 
cod-bank  about  sixty-five  miles  southeast  (true)  from  the  middle  of  the 
Akutan  Pass,  and  forty  miles  south-Bontheast  from  the  Unimak  Pass. 
Here  the  water  has  a  depth  of  sixty  fathoms,  with  pebbly  bottom. 
Many  fine  cod  were  caught,  of  which  one  was  thirty-six  inches  long, 
twenty-three  inches  in  girth,  and  weighed  twenty-seven  pounds. 

Some  of  the  vessels  are  said  to  commence  fishing  along  the  coast 
north  ef  latitude  54°  4(K  north,  and  to  work  northward  along  numerous 
banks  which  they  have  found.  The  fish  are  taken  in  from  fifteen  to 
forty  fathoms,  the  very  best  fish  in  thedeepest  water.  The  hanks  along 
the  Gulf  of  Alaska,  around  the  Kadiak  group,  and  part  of  the  Aleutian 
chain,  have  an  area  of  not  less  than  forty-live  thousand  square  miles, 
with  a  depth  of  not  over  fifty  fathoms.  If  the  fishing  depth  extends 
to  one  hundred  fathoms,  there  is  little  doubt  that  the  cod-fishing  area 
will  reach  one  hundred  thousand  square  miles.  In  addition  to  the  fish 
oriea  of  the  great  bank,  the  cod  are  reported  to  rnn  in  great  numbers  in 
and  around  the  entrance  of  Hamilton  Bay,  near  the  western  part  of 
Frederick  Sound.  Lisiansky  caught  them  with  hook  and  line  in  Sitka 
Sound:  Portlock,  abundantly,  at  Port  Etches;  and  Belcher  near  Cape 
Chlniak. 

The  importance  of  the  possession  of  the  Aleutian  chain  can  hardly  be 
overestimated;  not  only  can  our  fishermen  enter  and  fish  in  every  bay 
when  heavy  weather  compels  them  to  leave  the  banks,  but  they  are 
afforded  ample  opportunities  for  the  successful  curing  of  the  fish,  cer- 
tainly as  great  as,  if  not  greater  than,  exist  on  the  southern  shore  of  New- 
foundland. Mr.  Davidson  suggests  that,  instead  of  making  the  long 
trip  to  and  from  San  Francisco,  and  keeping  the  fish  so  long  in  salt,  es- 
pecially if  imperfectly  cleaned,  it  wonld  be  feasible  to  make  a  general 
depot  and  curing  establishment,  for  instance  at  Kadiak,  where  vessels 
could  carry  the  catch  of  all  the  smacks,  which  might  easily  relit  in 
winter  and  be  ready  for  the  opening  of  the  next  season.  Kadiak  is 
preferable,  as  affording  the  nearest  timber  available  for  repairs,  and  as 
already  being  the  depot  for  the  ice-trade  of  the  Pacific.  The  Aleuts  are 
patient,  skillful,  and  fearless  in  their  fishing,  and  under  proper  guidance 
might  be  very  profitably  employed  in  the  taking  and  curing  of  fish. 
The  waters  between  Aliaska  Peninsula  and  the  Shuuiagin  Islands  are 
well  protected  from  the  heavy  swell  of  the  Pacific,  and  afford  the  great 
advantage,  that  vessels  while  fishing  may  always  lie  under  the  lee  of 
some  one  of  tho  numerous  high  islands,  thus  making  fishing  a  much 
more  comfortable  business  than  when  riding  out  in  the  open  sea. 

The  nshabound  in  proportion  to  thequality  of  thebottom,  and  quantity 
and  kind  of  tho  food  it  affords.  A  muddy  bottom  seems  to  supply  the 
greatest  development  of  the  marine  life  upon  which  it  subsists,  and  wlien 
the  depth  of  water  is  greater  than  fifteen  fathoms  the  ilavor  of  the  fish  is 
not  impaired  thereby.  At  a  less  depth,  however,  tho  fishermen  report 
that  the  fish  are  of  an  inferior  quality.  The  spawning  grouud  of  the 
North  Pacific  cod  has  not  yet  been  discovered,  and  a  rich  harvest  will 
await  the  fortunate  fisherman  who  may  chance  to  light  upon  it.  It  is 
wcM  known  that  at  the  spawning  season  the  fish  are  in  their  finest  con- 
dition, most  abundant,  and  most  easily  caught.    It  is  possible  that  the 
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southeastern  coast  of  Kamchatka  find  the  Kui-ilo  islands  may  be  the 
locality,  and  it  would  bo  worth  while  to  examine  these  localities  at  the 
season  when  the  "fish  arc  absent  from  their  usual  feeding  grounds  among 
the  islands. 

The  cod  have  been  found  in  more  or  less  abundance  along  every 
part  of  the  northwest  coast  within  the  limits  above  mentioned,  but  at 
present  the  favorite  locality  appears  to  be  in  or  about  the  Snumagin 
group  of  islands.  These  islands  were  discovered  by  Bering,  in  his 
second  voyage,  on  the  29th  of  August,  1741,  and  were  named  after  one 
of  his  crew  who  died  and  was  buried  upon  one  of  them.  They  aw 
situated  in  longitude  100°  west  and  latitude  C5°  north,  and  comprise 
four  large  and  about  a  dozen  small  islands,  with  a  total  area  of  about  a 
thousand  square  miles.  They  contain  several  Aleutian  settlements, 
and  Unga,  the  largest,  has  two  fine  ports,  the  north  and  south  harbors, 
where  wood,  water,  bait,  and  fish  abound.  The  banks  already  discovered 
exceed  in  extent  those  of  Newfoundland.  The  best  banks  in  theOchotsk 
Sea  are  on  the  west  coast  of  Kamchatka,  and  near  the  north  end  Of 
Sakalin  Island.  The  round  voyage  to  the  Ochotsk  Sea  averages  one 
hundred  and  seventy  days,  without  facilities  for  obtaining  bait  or  fresh 
provisions,  and  with  no  good  harbors.  The  voyage  to  the  Shnmagina 
and  back  occupies  about  one  hundred  and  ten  days,  a  saving  of  two 
months  and  two  thousand  miles  in  time  and  distance,  in  addition  to 
the  facilities  for  obtaining  fresh  provisions,  wood,  and  water,  and  the 
proximity  of  good  harbors  of  refuge  in  bad  weather.  The  fishermen 
about  the  Shumagins  usually  run  into  North  Harbor  on  Saturday  night, 
and  spend  Sunday  in  resting  from  their  labors. 

The  fishermen  who  mako  the  voyage  on  a  "lay"  are  said  to  clear  about 
$100  per  month  during  their  voyage.  The  supply  of  bait  has  some- 
times been  taken  from  San  Francisco,  at  a  cost  of  about  $100  for  a 
vessel  of  one  hundred  tons.  Others  have  relied  on  halibut  and  sculping 
taken  on  the  ground.  There  i3  hardly  a  locality  with  a  muddy  bottom 
where  the  dredge  would  not  bring  up,  with  but  little  labor,  an  abundance 
of  shell-fish  suitable  for  bait.  This  is  known  to  be  the  case  in  North 
Harbor,  Unga  Island,  and  we  are  informed  that  it  is  also  true  of  all 
the  places  where  the  dredge  has  been  tried.  Herring  and  other  small 
fish  in  their  season  might  be  obtained  with  a  seine  in  immense  numbers 
at  slight  expense,  and  the  squid,  the  most  taking  of  all  baits  for  the  cod, 
is  extremely  abundant  at  Sitka  and  many  other  localities.  There  appear 
to  be  two  kinds  of  cod  on  the  North  Pacific  fishing  grounds,  which  may 
or  may  not  be  stages  of  growth  of  one  species,  but  they  are  certainly 
different  from  the  Atlantic  codfish.  The  first  of  the  two  kinds  referred 
to  is  small,  but  of  good  quality,  and  is  supposed  to  frequent  the  banks 
during  the  entire  year.  The  larger  species  arrives  on  the  banks  about 
May  10,  and  disappears  about  the  loth  of  September.  These  average 
7.2  pounds  when  salted,  and  are  a  little  smaller  than  the  fish  obtained 
in  the  Ochotsk  Sea ;  but  they  dry  heavier,  averaging  about  tour  pounds. 
Both  kinds  differ  from  the  Atlantic  cod  in  having  larger  heads  in  pro- 
portion to  the  size  of  their  bodies. 

pod  have  been  taken  in  abundance  at  Nootka,  Sitka,  Litnya  Bay, 
Yakutat  Bay,  Chugack  Gulf,  Cook's  Inlet,  Bristol  Bay.  and  throughout 
the  Kadiak,  Aleutian,  and  Pribyloff  Islands.  In  1865  and  1866  the 
Western  Union  Telegraph  exploring  vessels  obtained  an  abundance  of 
line  cod  in  North  Harbor,  Unga  Island,  and  off  Unimak  Island,  in  forty- 
five  fathoms,  in  tile  months  of  August  and  September. 

The  weather  on  the  fishing  banks  from  June  to  the  middle  of  August 
s  rainy  and  foggy,  with  light  southeast  winds.    From  that  time  until 
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the  latter  part  of  September  northwest  winds  and  fine  weatber  are  the 
role.  Later  in  the  season  heavy  southerly  gales  occur.  Notwithstanding 
the  weather,  which  mnch  resembles  that  of  the  Newfoundland  banks, 
there  is  no  serious  obstacle  to  drying  and  Baiting  the  fish  ashore,  as  on 
the  Labrador  coasts.  The  folly  of  statements  to  the  contrary  is  evident, 
when  we  recollect  that  the  principal  dependence  of  the  large  native 
population  in  winter  consists  of  fish  dried  without  salt  during  the  sum- 
mer season.  It  may  be  safely  estimated  that  not  less  than  five  hundred 
thousand  Jisli  are  annually  dried  in  this  way  for  winter  use;  indeed, 
Russian  statistics  show  that,  in  a  single  season,  at  one  station  alone,  over 
four  hundred  thousand  were  thus  prepared.  The  Aleuts  and  other 
tribes  fish  for  cod  with  a  large  hook  made  of  wood  and  barbed  with  bene, 
lashed  on  with  seal-skin  thongs,  and  with  a  line  of  the  twisted  fibers  of 
the  MacrocgstU,  or  giant  kelp,  which  often  grows  to  the  length  of  one 
hundred  and  fifty  feet. 

Tho  supply  from  the  Alaska  banks  has  stopped  the  importation  of 
codfish  from  the  eastern  ports  into  San  Francisco,  and  much  larger  ex- 
ports may  be  expected,  when  tho  curing  process  is  properly  understood 
and  carried  out.  The  yearly  supply  from  the  Atlantic  States  was  for- 
merly about  five  hundred  tons.  The  fish  were  not  cured  upon  the 
Aleutian  Islands,  because  the  territory  belonged  to  Russia,  but  were 
kept  in  salt  about  six  months,  or  until  the  return  of  the  vessel  to  San 
Francisco,  evidently  to  tho  injury  of  the  cargo.  Many  of  the  persons 
engaged  in  the  fishery  knew  nothing  of  the  proper  method  of  curing  and 
preparing  the  fish,  yet  the  prices  commanded  were  from  7£  to  13  cents 
per  pound  in  gold ;  in  February,  1808,  tho  average  rate  was  9  cents  per 
pound.  One  vessel  earned  a  full  cargo  direct  to  Australia,  and  received 
8  cents  per  pound.  The  price  in  1S70  averaged  7  to  8J  cents  per  pound 
in  gold.  New  cargoes  of  fish  have  been  disposed  of  as  high  as  13  cents 
per  pound.  In  the  quarter  ending  June  30,  1868,  five  hundred  and 
twenty-one  hundred-weight  of  fish  were  exported  from  San  Francisco  to 
New  York.  These  exports  are  constantly  on  the  increase,  and  San 
Francisco,  at  this  moment,  supplies  the  Sandwich  Islands,  Australia, 
and  the  entire  west  coast  of  North  and  South  America,  with  tho  pro- 
duct of  her  fisheries.  Many  Capo  Ann  and  Gloucester  fishing  schooners 
have  gone  around  Cape  Horn,  and  are  now  plying  their  vocation  in  the 
North  Pacific.  The  total  amount  of  fish  imported  from  foreign  waters 
into  the  United  States  during  the  eight  months  ending  August  31, 1867, 
was  nine  hundred  and  ninety-four  thousand  nine  hundred  and  eighty - 
eight  pounds ;  fin*  the  same  period  of  1868  it  was  nine  hundred  and 
twenty-seven  thousand  five  hundred  and  forty  pounds ;  and  the  value 
of  cod  imported  during  the  quarter  ending  June  30, 1S63,  was  $119,127. 
These  facts  show  abundant  room  for  tho  extension  of  the  fisheries  in 
American  waters.  It  is  to  be  regretted  that  since  tho  purchase  of  the 
Territory  of  Alaska  no  exact  record  of  tho  imports  of  fish  has  been 
kept,  as  they  tome  under  the  head  of  coastwise  trade.  The  immense 
catch  of  1S67  temporarily  overstocked  the  market,  which  will  account 
for  the  fewer  vessels  employed  in  1S08;  yet  this  fact  stimulated  foreign 
merchants,  and  the  result  has  been  a  large  and  rapidly  increasing  ex- 
port trade. 

No  tongues  and  sounds  and  but  little  cod-liver  oil  have  been  saved. 
In  I860  ten  thousand  gallons  of  cod-liver  oil  were  reported.  There  is 
no  doubt  that  this  amount  will,  in  future,  be  largely  increased.  The 
following  is  the  extent  and  value  of  the  Pacific  cod-fishery  since  its 
origin,  estimated  from  all  cho  available  sources  of  information,  and  with 
the  valuation  computed  from  tho  average  of  the  rates  for  the  season: 
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Year. 

No.  of 

vessels. 

Pounds  of  salt- 
ed fish. 

Value  of  tlio  Bull 
in  gold. 

1 

288,000 
1,255,800 
2, 873, 600 
5,131,000 
3,  417,  GOO 
7,390,400 
10,612,000 

1* 
2.1 
1(1 

S3 

30,908,400 

Tom  COD.    (U-.ttux  gracilis,  Tilesius;  Bnssian,  Waf&hni;  Inmiit  of  Norton 

Sound,  Ikothluk. 

This  fish  much  resembles  the  common  Loot-cod  of  the  Eastern  States, 
(Gadus  polymorphus,  Mitch.,)  but,  while  the  latter  is  of  most  insignifi- 
cant importance  from  its  scarcity  and  poor  quality,  the  former  species 
occupies  a  very  important  place  iu  the  domestic  economy  of  both  na- 
tives and  Russians,  on  hoth  shores  of  Bering  Sea.  It  is  apparently  a 
permanent  inhabitant  of  these  coasts,  but  is  most  abundant  in  the  fall  of 
the  year,  when  the  ice  begins  to  form  in  the  rivers  and  along  the  shores. 
The  Waukkni  fishery  commences  about  the  middle  of  October.  At  first 
it  is  caught  from  boats  anchored  close  iu-shoro,  but  later  the  natives  cut 
holes  in  the  new  ice,  set  up  two  or  three  stakes,  with  a  mat  hung  upon 
them  to  keep  off  the  wind,  and  sit  there  all  day,  hauliug  them  in  as  fast 
as  the  line  is  dropped  into  the  water.  The  hook  is  made  of  white 
walrus  ivory,  furnished  with  a  sharp  pin  set  in  obliquely,  bnt  without  a 
barb.  The  whiteness  of  the  ivory,  which  is  kept  constantly  in  motion, 
attracts  the  fish,  but  no  bait  whatever  is  used.  In  November,  when 
the  ice  becomes  very  thick,  and  the  cold  increases,  the  fish  retire  to 
deeper  water,  and  the  fishing  is  over  until  the  following  spring.  In  the 
summer  the  natives  are  occupied  with  the  salmon  fishery  and  pay  no 
attention  to  these  small  fish.  They  are  preserved  by  removing  the  in- 
testines, and  drying  iu  large  bunches  strung  on  seal-line,  or  by  throw- 
ing them  as  they  are  into  long  cylindrical  baskets  made  of  twisted 
grass,  and  keeping  them  entire  in  a  frozen  state.  On  the  Kamchatka 
coast  they  are  naught  in  seines,  and  preserved  frozen  iu  great  heaps 
upon  staging  erected  fur  the  purpose.  They  are  among  the  most  pala- 
table of  the^mauy  fish  found  in  these  seas,  and  the  number  preserved  is v 
so  great  as  to  be  almost  incalculable.  They  serve  the  natives  for  food, 
either  boiled  or  in  the  frozen  state.  They  also  form  an  important  arti- 
cle of  dog-feed  in  the  northern  portions  of  Alaska,  near  the  coast.  They 
are  well  suited,  from  their  abundance  and  firm  flesh,  to  bo  used  as  bait 
in  the  cod -fish  cry. 


Herring.  Glupca  mirabilis,  Girard;  also,  Cltipea  sagax,  Jen.;  and 
probably  other  species  of  Olupca;  Russian,  Koraskl,  tielotka;  lunnit 
of  the  Kuskoquini  Itivcr,  ICpooJcacIiat. 

The  herring  of  Bering  Sea,  aud  the  North  Pacific  generally,  resemble 
those  of  the  North  Atlantic,  but  belong  to  different  species.  They 
arrive  in  Norton  Sound  about  the  15th  of  June,  in  countless  myriads. 
They  visit  Sitka  earlier  in  the  season,  but  we  have  not  been  able  to  dis- 
cover the  exact  date  of  their  appearance.    They  are  equally  abandont 
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in  June  on  the  coasts  of  Kamchatka,  and,  indeed,  throughout  Bering 
Sea,  as  far  north  as  Bering  Strait.  On  Norton  Sound  the  fishery  lasts 
bat  a  fortnight.  The  iish  are  secured  in  seines,  and  kept  until  they  are 
half  putrid,  when  they  are  reckoned  a  great  delicacy.  The  same  custom 
obtaius  in  Kamchatka.  Near  Sitka,  and  through  the  adjacent  archi- 
pelago, they  come  in  vast  schools,  and  the  Indians  of  the  Thlinket 
nation  go  out  in  their  cedar  canoes,  furnished  with  a  lath,  through 
which  three  nails  arc  driven,  and  the  projecting  points  well  sharpened. 
Beating  the  water  with  this  implement  they  throw  the  fish  by  a  dexter- 
ous motion  into  the  canoe,  which  can  be  filled  easily  in  half  an  hour. 
So  great  is  the  abundance  of  the  fish  that  it  is  "rare  not  to  see  a  herring 
on  every  nail." 

In  September,  when  drawing  the  seine  for  salmon  at  Iliuliuk  Harbor, 
TJualashka,  the  Coast  Survey  expedition  obtained  herring  of  large 
size,  fatter  and  of  much  finer  llavor  than  the  herring  caught  on 
the  California  coast.  Portloek  mentions  that  when  hauling  the  seine, 
June  11,  in  Port  Etches,  hogsheads  of  small  but  very  good  herring  were 
obtained,  and  salted  fur  the  use  of  the  crew.  Lisiansky  says  that  her- 
ring swarm  in  Sitka  Sound  every  spring;  and  Seeuiaiiu  states  that  her- 
ring and  whiting  are  caught  in  great  quantities  in  Hot  ham  Inlet, 
Kotzebne  Sound,  in  latitude  07°  north.  These  fish,  besides  their  intrinsic 
value,  have  an  important  bearing  on  the  question  of  the  cod  fisheries, 
in  supplying  bait,  which  is  now  brought,  from  San  Francisco  for  that 
purpose  at  high  prices.  Up  to  the  present  date  no  attempt  appears  to 
have  been  made  by  Americans  to  utilize  this  herring  fishery. 

Ulikox.     TlmleicJitln/x   Paciftatz,  Girard;    TTIilwi   of  the   natives  and 

English. 

The  ulikon  has  long  lteeu  an  icthyologieal  curiosity,  and  has  been 
noticed  by  almost  every  traveler  who  has  visited  the  coasts  of  British 
Columbia  and  Southern  Alaska.  It  is  a-  small,  silvery  fish,  averaging 
about  fourteen  inches  long,  and.  in  general  appearance,  much  resembling 
a  smelt,  [Osmervs.)  They  are  the  fattest  of  all  known  fish,  and  afl'ord 
a  very  superior  oil  when  tried  out.  Bricil,  they  serve  aw  torches ;  when 
u  light  is  needed,  the  lail  is  touched  to  the  tiro  and  they  will  burn  with 
it  bright  light  for  some  time.  No  description  can  give  an  adequate  idea 
of  their  numbers  when  ascending  the  rivers  from  the  sea.  The  water  is 
literally  alive  with  them  and  appears  to  be  boiling.  "Wild  animals  draw 
from  the  stream  with  their  paws  sufficient  for  all  their  needs. 

These  fisheries,  as  far  as  we  are  aware,  have  not  been  utilized  except 
by  the  natives.  The  most  important  of  the  native  fisheries  is  on  the 
Nasse  Biver,  near  the  southern  boundary  of  Alaska.  The  spot  is  named 
Kit-lak-a-lais,  and  a  Catholic  mission  was  and  still  may  be  situated 
then1.  Many  tribes  come  to  those  fisheries,  whicli  begin  about  tho  20th 
or  the  25th  of  March.  The  first  fish  is  addressed  as  a  chief;  apologies 
are  made  to  him  by  the  Indians  for  the  necessity  of  destroying  bis 
kindred  for  the  supply  of  their  own  wants;  a  feast  is  given  with  appro- 
priate songs,  speeches,  and  dances  in  his  honor;  and  after  that  the' 
fishing  goes  on.  The  fish  are  caught  in  wicker  baskets,  and  arc  dried 
or  smoked  as  much  as  their  oily  nature  will  allow.  The  fishing  lasts  a 
fortnight  or  three  weeks,  and  supplies  many  hundred  aborigines  with 
food  for  a  considerable  period. 

HALiBrT.    Itippafjloxxm  vulgari*?  Cuv.;  Kumbala  nnfi  Ptfttoase  of  the 

Russians. 

These  fish  are  frequently  smaller  than  those  of  the  Atlantic  fisheries, 
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but  near  Sitka  and  along  tbe  coast  they  are  often  taken  from  three 
hundred  to  five  hundred  pounds  in  weight.  Their  range  is  from  the 
Aleutian  Islands  southward  to  Caiie  Flattery.  They  are  not  fonnd  north 
of  the  ice-line  in  Bering  Sea,  except,  perhaps,  in  summer.  They  extend 
westward  into  the  Ocbotsk  Sea  with  the  cod,  aud  already  form  an  article 
of  commerce  among  the  west-coast  fiBhermcu.  They  are  said  to  surpass 
the  eastern  halibut  in  flavor  when  properly  cured.  The  weight  of  the 
annual  catch  has  not  been  recorded. 

Smelt.    Hypome&us  otidtis,  Gunther;  Karmhka  of  the  Russians. 

This  excellent  table  fish  ranges  from  San  Diego,  California,  northward 
along  the  entire  coast.  It  does  not  occur  in  sufficient  numbers  to  render 
it  an  article  of  commerce,  except  near  large  settlements.  It  is  very 
abundant,  however,  at  Sitka,  and  in  other  localities. 

Other  marine  fishes  exist  on  the  coast ,of  Alaska,  which  form  articles 
of  food  to  a  greater  or  less  extent.  The  mullet  (a  species  with  which  we 
are  not  familiar)  is  said  by  Seemami  to  replace  the  salmon  on  the  sea- 
coast  north  of  Kotzebue  Sound.  Among  other  species  uoticed,  but  not 
yet  determined,  the  following  are  known  to  occur  on  the  Alaska  coast : 
Pleuronectes  quadritttberculatui,  Pallas;  flounder.  Platessa  steUatm, 
Girard ;  spiny  flounder.  Eexagramma  stellerii,  Tilesius ;  sculpm. 
Hemilepidotus  trackurus,  Pallas;  sculpin.  Mallotus  villosus,  Midler; 
capelin.  Orthagoriscits  analis,  Ayers;  sunfisb.  Eamicrotremus  orbit, 
Gunth.;  globe-fish.  Hippocampus  iiigcns,  Girard,  and  another  species 
of  Hippocampus,  tbe  sacred  flsh  of  the  Makah  tribe  of  Indians  at  Cape 
Flattery,  who  have  many  superstitions  connected  with  it. 

FRESH-WATER  FISHES. 

'  The  fresh-water  fishes,  in  point  of  numbers  and  the  quantity  of  food 
which  they  furnish,  are  even  more  important  than  the  exclusively  ma- 
rine fishes.  These  chiefly  comprise  salmon,  white-fish,  losh  or  burbot, 
(sometimes  called  eelpout.)  pike,  and  suckers.  We  have  thought  it 
best  to  give  the  names  and  descriptions  of  these  different  flsh,  and  ap- 
pend an  account  of  the  method  of  fishing  for  them,  which  is  much  the 
same  for  all  the  species. 

Kjkg  salmon.     Oncliorliyncltus  orientalis,  (Pallas,)  Gunth. ;  Russian, 
Clioicichee ;  Tinneh  tribes  of  the  Yukon,  K'/iak;  Innuit  of  the  Kus- 
koquiin,  Tagt/akvdh;  Indians  of  Cook's  Inlet,   Teldgi;  Thliukets  or 
Koloshians  of  Sitka,  Ashat;  Innuit  of  Norton  Sound,  Takiyukpuk. 
This  is  the  largest  and  finest  of  the  Alaska  salmon,  reaching  a  weight 
of  sixty  to  ninety  pounds.    Those  weighing  eighty  pounds  are  not  un- 
common, and  others  weighing  a  hundred- weight  have  occasionally  been 
taken.    This  fish,  or  a  fish  called  by  the  same  name,  ranges  from  Sitka 
to  Bering  Strait,  and  is  fonnd  in  all  water-courses  from  the  tideways 
,  of  the  Alexander  Archipelago  to  the  broad  current  of  the  Yukon.    It 
ascends    the    latter  river  for    at   least  twelve  hundred  miles,  and 
perhaps  farther.    It  is  a  short  and  broad  fish,  with  a  large   head, 
but  comparatively  small'mouth  and  fins.     It  reaches  the  mouth  of  the 
Yukon  abont  the  middle  of  June,  and  runs  for  six  weeks.    It  ascends 
the  river  slowly,  reaching  Fort  Dcrabin  (about  three  hundred  and  sixty 
miles  above  the  mouth  of  the  river)  about  the  first  week  in  July,  and 
Fort  Yukon  (abont  one  thousand  miles  above  the  mouth)  about  the  mid- 
dle of  July.     It  is  dried  for  winter  use  by  the  natives.    All  dry  flsh  is 
lied  whali  (or  yo61calce)  by  the  Russians.    The  chowichee  ukali  are 


THE   FO&D  FISHES  OF  ALASKA.  883 

made  by  cutting  the  fish  in  three  slices,  after  removing  the  head,  leav- 
ing the  backbone  in  the  middle  slice,  and  all  three  connected  by  the 
tail.  Two  or  three  dry  chowicbee  ukali  will  weigh  at  least  fifty  pounds. 
One  of  them  is  accounted  sufficient  for  a  day's  food  for  six  men  or  dogs. 
They  cost,  from  the  natives  upon  the  Yukon,  one  leaf  of  tobacco  each, 
or,  when  dry,  five  to  eight  musket-balls  per  ukali.  The  more  northern 
the  ground  where  the  nsh  are  taken,  the  finer  their  flavor,  and  the  cho- 
wichee  of  the  Yukon  were  held  in  such  esteem  that  several  hogsheads 
•were  annually  salted  for  the  Emperor's  table  by  the  Russians. 

Salmon.     Onchorkyncluis  lagocephalw,  (Pallas,)  Gu nth. ;  Russian,  Eec- 

zichf  Tinneh  tribes  of  tbo  Yukon,  NuPglagh&h;  Innuit  of  the  Kusko- 

qnlm  River,  Kakia. 
Salmon.     Onchorhynchus  proteus,  (Pallas,)  G anther;  Russian,  SoUcok; 

Yukon  Tinneh,  Nug'iagkiik;  Innuit  of  the  Kuskoquim,  Xikniat. 

These  two  species  have  tho  same  range  as  the  king  salmon,  and  are  ' 
dried  for  food  in  the  same  way.  They  arc,  however,  much  more  common, 
much  smaller,  and  are  held  in  less  esteem.  They  form  the  bulk  of  the 
better  class  of  salmon  id  all  tho  rivers  of  Alaska.  They  arrive  later 
than  the  king  salmon,  remain  longer,  and  travel  more  rapidly.  They 
reach  Fort  Derabin  upon  the  Yukon  about  tbe  10th  of  July,  and  Fort 
Yukon  early  in  August.  They  weigh  from  ten  to  thirty  pounds,  and 
dry,  after  cleaning  and  removing  the  back-bone,  to  about  two  or  three 
pounds.  They  are  more  slender  than  tbe  king  salmon,  and  the  males 
are  ftumished  in  the  breeding  season  with  a  formidable  array  of  recurved 
teeth,  so  that  the  natives  are  accustomed  to  knock  them  on  the  head 
with  a  club  before  attempting  to  remove  them  from  the  nets. 

BED-FISH.    Onchorhgnchwt  sanguinolentws,  (Pallas,)  Guntber;   Russian, 
Krasnoi  riba :  Yukon  Tinneh  tribes,  Ncliyuh;  Innuit  of  the  Kusko- 
quim River,  Nlkeet. 
Black  salmon.     Sahno  ptirpitralus,  Pallas. 

Dog-fish.  Onchorhynchns  lyca'adon,  (Pallas,)  Guntlicr;  Yukon  Tinneh, 
Eulaghuh  :  Russian,  Korbmhka;  Innuit  of  tho  Kuskoquim  River, 
Avuutak. 

These  species  are  principally  valued  for  use  as  dog-feed.  They  are 
placed  in  tbe  order  of  their  quality  as  articles  of  food.  Tbo  purpuratus 
is  not  found  north  of  Aliasku  Peninsula,  They  are  all  exceedingly  com- 
mon, of  small  size,  and  appear  later  than  tbo  previously  mentioned 
varieties.  The  red-fish,  as  its  name  denotes,  is  partly  of  tho  most  bril- 
liant scarlet,  but  its  fiesh  is  not  so  red  as  that  of  the  king  salmon  or  the 
hoikoh.    They  arrive  in  July,  and  disappear  late  in  August. 

Salmon  teout.  Satmn  alpinnsf  Linn.;  Russian,  Kohliih;  Yukon  Tin- 
neh tribes,  Kholotusilh  ;  Ulnkuk  Tinneh,  Kolculimytf ;  Innuit  of  the 
Kuskoquim  River,  Ankliogat. 

This  fish  appears  much  more  abundant  in  the  smaller  rivers  than  in 
the  larger  ones,  such  as  tbe  Kuskoquim  and  Yukon.  They  aro  seldom 
or  never  found  in  the  lakes,  as  far  as  we  havo*been  able  to  ascertain. 
They  remain  in  the  rivers  during  the  entire  year,  and  are  caught  in  tbe 
greatest  abundance  during  the  winter  months.  The  Ulukuk  River,  in 
Northern  Alaska,  is  especially  noted  for  these  fish,  which  are  most  de- 
liciorts,  far  exceeding  any  other  fish  of  the  country  in  their  delicate  and 
delightful  flavor.  They  seldom  weigh  over  ten  pounds,  aud  average 
two  pounds  in  weight.    They  aro  very  beautiful  in  appearance,  silvery, 
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purple,  and  olive,  with  scarlet  spots,  and  are  very  slender,  almost  bud- 
cylindrical  in  shape. 

Beook  teout.    Salmo  sp. 

Brook  trout  are  not  found  north  of  the  peninsula  of  Aliaska,  on  the 
American  side  of  Bering  Sea.  They  are  obtainable  at  Avacha  Bay,  on 
the  Asiatic  side,  but  probably  do  not  go  much  farther  north.  TUey  have 
been  observed  at  North  Harbor,  Unga  Island,  in  the  streams  of  Cook's 
Inlet,  and  near  Sitka.  They  are  usually  very  dark  colored,  indeed 
almost  black. 

THE  SALMON  FISHERY. 

Nest  to  the  cod  and  herring,  the  salmon  fishery  is  undoubtedly  the 
most  important  branch  of  this  traffic.  The  number  of  this  fish  on  the 
Alaska  shores  is  inconceivable.  "Chatham  Harbor,"  writes  Portlock, 
"  is  filled  with  salmon  ;  the  small  river  which  empties  into  it  is  swarm- 
ing with  them;  the  bears  come  down  and  feed  upon  them,  catching  the 
fish  with  their  paws,  and  eating  only  the  head.  I  have  sometimes  seen 
twenty  bears  thus  engaged  in  one  day."  On  the  same  authority,  the 
anchorage  at  Port  Etches  afforded  two  thousand  salmon  at  one  haal  of 
the  seine ;  they  existed  in  such  numbers  that  any  quantity  might  have 
been  obtained.  Vancouver  reports  "  salmon  in  great  quantity  leaping 
in  all  directions'  in  the  Portland  Canal,  July  2i),  1793.  Salmon  and 
trout  were  fonnd  iu  great  abundance  in  the  rivers  falling  into  Litnya 
Bay  by  La  Perouse.  The  Stikine  River,  according  to  Mr.  Davidson,  of 
the  United  States  Coast  Survey,  abounds  in  salmon,  which  are  split 
and  the  back-bone  taken  ont,  and  are  then  cut  into  strips  and  smoked 
by  the  natives.  Thirteen  hundred  natives,  living  between  Cbugach 
Gulf  and  Yakutat  Bay,  live  exclusively  upon  fish,  which  they  obtain 
with  the  greatest  ease,  according  to  Tebcnkoff.    Mr.  Davidson  says: 

At  some  of  the  entrances  to  shallow  fresh-water  streams  tho  water  ja  packed  with 
salmon.  On  some  of  tho  benches  near  these  streams  the  seine  will  take  them  in 
thousands.  In  flic  hays  lending  to  the  small  streams  at  their  head,  on  tho  souflieaBt 
sido.i>f  Aliaska  Peninsula,  tlia  salmon  are  crowded  so  thickly  that  tho  progress  of  * 
l>oat  is  impeded,  and  should  a  sontheiist  stonn  arise  at  such  times,  the  fish  are  driven 
upon  tho  beach  in  innumerable  quantities.  One  of  tho  Russian  navigators  assures  us 
that  ho  lias  seen  the  beach  strewn  two  nr  three  feet  thick  with  the  stranded,  salmon. 

The  chief  winter  food  of  the  natives  is  salmon,  dry  and  smoked,  of 
which  they  provide  very  large  quantities.     Seemann  says : 

Salmon,  so  numerous  in  Norton  Souud,  latitude  0-1°  north,  are  not  found  to  the  north- 
ward of  Dockland  River,  emptying  into  Kotzcbtia  Sound,  in  latitude  <50°  05'  north. 
They  appear,  however,  to  bo  replaced  by  tho  mnllot,  which  attains  Hcousldcrable  size. 
I  obtained  for  a  blue  h:\id  a  mnllot  thirty-three  inches  long,  weighing  twenty-ono 
pounds.  * 

The  number  of  salmon  annually  consumed  by  the  natives  of  Alaska 
cannot  be  less  than  twelve  millions,  at  tho  lowest  estimate.  At  the 
Russian  fishery  near  Deep  Lake,  Baranoff  Island,  eighty-four  thou- 
sand one  hundred  and  fifty-nine  fish  were  obtained  during  a  single 
season,  of  which  two-thirds  were  salted.  At  the  fisheries  upon  Kadiak 
and  Cook's  Inlet,  four  Jiuudred  and  sixty-five  thousand  salmon  were 
caught  annually.  Among  the  articles  sent  by  Baranoff  to  the  Sandwich 
Islands  were  four  thousand  tlireo  hundred  and  forty-four  casks  of  salted 
salmon,  which  realized  the  sum  of  $69,871  in  coin.  At  tho  month  of 
the  Yukon  not  less  than  two  million  salmon  are  annually  dried  for  winter 
use,  and  probably  double  that  number.  Words  fail  to  give  an  adequate 
idea  of  their  number.    We  have  seen  the  weak  and  injured  fish  which 
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die  after  spanning  stranded  in  piles,  three  or  fonr  deep,  on  tbe  banks 
of  the  Cnalaklik  River,  a  small  stream  flowing  into  Norton  Sound. 

The  following  notes  in  regard  to  the  running  of  the  Yukon  salmon 
were  obtained  from  the  natives  at  Fort  Derabin,  Nulato.  King  salmon : 
arrive  at  Nulato  "  when  the  trees  have  got  into  full  leaf/'  about  the  20th 
of  Jnne,  and  continue  to  run  about  three  weeks.  The  last  that  come 
up  are  poor  and  lean*  Moikoh:  the  first  arrive  about  tbe  10th  of  July, 
just  as  the  king  salmon  arc  about  gone,  and  they  last  about  three  weeks. 
Stragglers  are  occasionally  caught  as  late  as  January.  Bed  fish:  this 
arrives  about  a  week  or  ten  days  after  the  first  hoikoh,  and  continues 
with  the  latter  until  about  the  end  of  August.  A  few  straggling  dog- 
fish are  occasionally  caught  with  it,  but  the  majority  of  this  species  do 
not  ascend  the  river  as  high  as  Nidato.  Keezich ;  this  is  the  last  of  the 
salmon  to  ascend  the  river,  and  is  obtained  until  the  cold  weather  sets 
in  and  puts  a  stop  to  the  summer  fishing. 

In  Kazarn  Bay,  Clarence  Sound,  a  Russian,  in  July,  1868,  pat  up  two 
hundred  barrels  of  salmon  a  week,  and,  had  he  been  provided  with 
sufficient  facilities,  might  have  packed  double  that  number.  The  salmon 
run  there  from  July  1  to  August  30. 

The  United  States  Coast  Survey  has  made  a  sketch  of  the  outlet  of 
Glubokoi,  or  Deep  Lake,  uear  Sitka,  on  the  south  side  of  Sitka  Sound, 
where  the  Russian  American  Company  have  built  traps,  dams,  foot- 
bridges, and  houses  in  the  most  substantial  manner.  The  dams  and 
traps  lie  across  the  upper  part  of  the  rapids,  which  have  a  fall  of  nine 
feet  over  rocks.  The  traps  are  large  rectangular  spaces,  made  with 
stakes  placed  hear  enough  to  each  other  perpendicularly  to  allow  a  free 
flow  of  water,  and  yet  to  prevent  the  salmon  passing  between  them. 
The  side  of  the  trap  toward  the  descent  has  an  opening  like  the  entrance 
to  an  ordinary  rat-trap  on  a  large  scale.  The  fish  rush  up  the  rapid  and 
pass  through  the  opening  to  the  staked  iuclosure,  where  they  remain 
swimming  against  the  moderately  strong  current.  When  several  salmon 
have  entered,  they  are  lifted  out  with  a  kind  of  wicker  basket  and  placed 
in  large  boxes  lying  between  the  traps,  of  which  there  are  six,  with 
means  of  adding  as  many  more.  The  last  year's  catch  that  was  packed 
for  market  amounted  to  five  hundred  and  twenty  barrels,  containing 
eighteen  to  twenty-five  salmon  each,  and  weighing,  when  packed,  about 
two  hundred  and  fitly  pounds.  As  high  as  one  thousand  salmon  have 
been  taken  in  one  day.  In  1803,  the  year's  catch,  under  the  impetus  of 
American  enterprise,  was  two  thousand  barrels. 

There  are,  however,  many  localities  at  which  salmon  arc  much  more 
plentiful  than  at  Sitka.  Mr.  David son  states  that  at  the  Russian  trading 
post  and  salmon- fishery  at  Karta  Bay,  in  1SCS,  it  was  expected  that  three 
tboosand  barrels  of  salmon  would  be  put  up.  Mr.  J.  Pllugei',  Hawaiian 
consul  at  Petropaulovsk,  on  the  west  coast  of  Bering  Sea,  informed  us 
that,  with  the  aid  of  two  men  and  a  few  native  women,  he  was  enabled 
to  put  np  six  hundred  barrels  of  salmon  in  the  course  of  the  season  of 
1866.  The  fish  were  caught  with  a  seine,  in  a  small  cove  of  A  vacua 
Bay,  and,  being  sent  to  the.  Sandwich  Islands,  were  sold  at  a  great  profit, 
the  gain  from  this  operation  alone  amounting  to  much  more  than  the 
profit  upon  the  trade  in  Siberian  sables,  in  which  lie  was  engaged  for  the 
previous  three  years.  Large  fisheries  have  been  for  some  years  located 
upon  the  Columbia  River.  The  lish  are  taken  only  in  gill-nets,  at  night, 
when  the  water  is  clear.  Two  men,  with  their  boat  and  net,  will  average 
twelve  hundred  pounds  in  one  night.  The  river  being  a  mile  and  a  half 
wide  at  the  locality  of  the  fishing  grounds,  most  of  the  salmon  escape, 
and  tie  product  of  a  night's  work  seems  paltry  and  iusiguiticaut,  com- 
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pared  with  the  catob  which  may  readily  be  obtained  by  tho  Russian 
method  pTactteed  in  Alaska.  The  northern  salmon  fisheries,  after  the 
traps  and  dams  are  once  laid,  can  be  prosecuted  with  a  tithe  of  the 
labor  employed  on  the  Columbia  River.  The  northern  salmon  arc  also 
superior  id  size  and  flavor. 

Five  establishments  on  tho  Columbia  have  put  up  salmon  for  several 
years  in  hermetically-sealed  cans.  This  canned  nalmon  will  keep  tor 
marry  years  in  any  climate  without  deterioration.  Hence  it  brings  a 
very  high  price.  In  1870  these  establishments  canned  about  one  mil- 
lion eight  hundred  thousand  pounds.  This  was  sold  at  prices  averag 
ing  14  cents  per  pound,  a  total  vnlno  of  $252,000;  beside  which,  other 
parties  salted  salmon  to  the  amount  of  five  thousand  barrels,  which, 
selling  at  5  cents  per  porrad,  afforded  the  sum  of  $02,500. 

It  is  certain  that  salmon  can  be  packed  in  almost  any  part  of  Alaska 
and  landed  at  San  Francisco  at  a  cost  of  not  more  than  $5  a  barrel,  in- 
cluding freight  and  all  other  expenses.  There  they  will  readily  command 
$12  a  barrel.  Should  parties  desire  to  can  the  salmon,  though  requiring 
at  first  a  larger  investment  of  capital,  the  prices  and  profits  realized 
might  be  much  greater. 

The  white-fish  of  Alaska  have  not  yet  entered  into  commerce ;  those 
of  Lake  Superior  command  very  higb  prices,  and  it  is  reasonable  to  sup- 
pose that  when  the  fisheries  of  Alaska  are  worked  in  earnest  by  Amer- 
ican enterprise,  so  fruitful  a  source  of  profit  will  no  longer  be  neglected 
The  species  are  as  follows : 

Great  white-fish.    Limotrutla  leucictliys,  (Pallas,)  Gunth.  ;  Russian, 

Naylima  ;  Tinneh  tribes  of  the  Yukon,  JVt'iagka. 

This  enormous  white-fish  is  tho  finest  of  its  tribe,  both  in  size  and 
flavor.  It  is  found  in  the  rivers  most  of  the  year,  bnt  is  most  plentifully 
obtained  and  is  in  its  best  condition  about  the  months  of  June  and  July. 
We  have  seen  them  four  feet  long,  and  weighing  about  fifty  pounds.  It 
is  distinguished  by  its  long  nose  and  slender  form,  and  is  of  a  silvery 
white,  somewhat  darker  above.  It  is  fall  of  spawn  from  September  to 
January,  when  it  disappears. 

Broad  white-pish.  Coregonus  muksun,  (Pallas,)  Gunth.;  Russian, 
MiihnVn;  Tinneh  tribes  of  the  Yukon,  Tmyvh  ;  Inuait  of  the  Kusko- 
quim,  Ka-ttkktoot. 

This  is  the  nest  in  size  of  the  Alaska  white-fish,  and  reaches  a  weight 
of  thirty  pounds.  It  is  distinguished  by  its  broad  body,  short  head,  and 
large  scales.  It  is  usually  very  fat,  and  excellent  eating.  It  abounds 
in  Both  winter  and  summer,  spawning  in  September  in  the  small  rivers 
falling  into  the  Yukon. 

EotrSD-yiSH.  Coregonus  nasim,  (Pallas,)  Gunth. ;  Tinneh  tribes  of  the 
Yukon,  H&h'tai}  Russian,  Erug. 

A  long,  slender,  subcyllndrical  fish,  not  very  abundant,  but  of  excel- 
lent quality.  They  are  caught  occasionally  throughout  the  winter  on 
the  Yukon,  and  are  distinguished  by  their  attenuated  muzzle  and  pecu- 
liar form. 

Humpback.    Caregonut,  sp.  indet;  Russian,  Korabati;  Tiouch  tribes  of 

the  Yukon,  Kolok&h. 

A  common  species,  characterized  by  the  strongly  arched  back  and 
broad  tail.  Tho  scales  are  large,  and  the  fish  rather  bony,  aud  inferior 
in  flavor.    It  is  generally  used  for  dog-feed,  except  in  times  of  scarcity. 
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White-fish.  Coregonus,  Bp.  indet;  Russian, Morskoioiga;  Tinooh. tribes 

of  the  Yukon,  Telmftkkah. 

ThiB  is  the  most  abundant  and  best-flavored  species  of  Coregonus  in 
most  localities.  It  is  distinguished  by  its  small  scales,  fins,  tail,  and 
head,  and  is  of  symmetrical  proportions  and  moderate  size.  It  rarely 
exceeds  three  pounds  in  weight,  and  is  the  staple  article  of  food  in 
winter  on  the  Y.  nkon. 

NULATO  white-fish.     Coregonus,  sp.*indet. ;  Russian,  N~ulatoski  ciga ; 

Tiuoeh  tribes  of  the  Yukon,  Seeghuh. 

This  is  a  small,  thin,  bony  species,  common  near  Nnlato,  on  tlio  Yu- 
kon, and  is  rarely  more  than  half  a  pound  in  weight.  It  is  of  little  use 
as  food,  and  is  principally  abundant  in  summer. 

tlEAYLtNCt.  TInjmalis  Pallasii,  Cuvier;  Russian,  Koru&ki;  Tinneh 
tribes  of  the  Yukon,  Telmyah  ;  Hudson  Bay  traders,  blackfisfi  or  blan- 
ket JUth.  " 
Abundant  iu  the  small  rapid  rivers  of  Alaska.  It  is  the  only  fish  in 
the  Yukon  Territory  which  will  take  the  hook.  It  is  of  moderate  value 
only,  for  table  use,  and  is  especially  abundant  in  spring,  when  the 
white-fish  begin  to  be  scarce.  It  is  a  most  beautiful  species;  a  specimen 
obtained  at  Nulato,  April  7, 18GC,  gave  the  following  notes :  "  Dorsal 
fln  extremely  long,  gray,  with  clear  spots,  each  centered  with  scarlet. 
The  extreme  tip  of  the  flu,  dark  blue.  Tail  broad,  dark,  flecked  with 
streaks  of  crimson.  Abdominal  fins  each  with  fonr  narrow  streaks  of 
light  piuk.  The  pectoral  fins  with  several  scarlet  blotches.  Eyes  sil- 
very, grass-green  on  the  upper  part  of  the  orbit.  A  large  black  blotch 
on  each  side  below  the  lips,  and  twelve  or  fifteen  small  ones  well  for- 
ward on  each  side.  Belly  with  bright  coppery  reflections,  all  the  side 
scales  reflecting  pink,  and  dark  yellow  or  coppery."       • 

Poce.  j&wj;  cslor,  Ijcseur;  Russian,  Sttkkuh;  Tinneh  tribes  of  the 
Yukon,  Khukiyith;  Iiinuit  of  the  Kuskoquim  River,  Chukak. 
Common  in  all  the  lakes  and  pouds  of  the  Hudson  Bay  Territory  and 
Northern  Alaska,  but  absent  from  the  rivers.  It  is  caught  with  seines 
in  summer  anil  early  winter.  It  is  principally  used  for  dog-feed,  beiug 
of  little  value  for  tlie  table.  It  is  noticeable  as  beiug  one  of  the  East 
American  species  which  north  of  the  Alaska  Mountains  nearly  reach 
the  tide- water  of  the  western  slope  of  the  continent.  It  spawns  in  April 
and  May  on  the  Yukon. 

Lokh.  Lota  uuwulata,  Liiine;  Russian,  Xalime;  Tinneh  tribes  of  the 
Yukon,  Liigunh;  Inmttt  of  the  Kuskoquim,  Alanagnat. 
This  iish  (known  on  Lake  Erie  as  the  eelpout,  and  elsewhere  as  tha 
burbot)  is  exceedingly  abundant  in  the  rivers  aud  lakes  of  the  Hudson 
Bay  Territory  aud  of  Alaska.  They  grow  to  a  very  large  size,  aud  form 
an  acceptable  dish  in  the  absence  of  white-fish.  They  sometimes  reach 
a  length  of  live  feet,  and  a  weight  of  sixty  pounds.  The  flesh  is  com- 
paratively hard  and  dry,  aud  they  are  chiefly  valued  for  their  livers 
and  roe.  The  liver  is  of  a  triangular  shape,  weighing  a  pound  or  two, 
aud  is  an  extremely  rich  and  delicate  morsel  when  broiled.  It  affords  a 
pint  or  so  of  sweet  rich  oil,  used  by  the  Russians  in  cooking,  and  which 
doublloss  might  be  used  instead  of  cod-liver  oil.  The  skin  is  stretched 
and  dried,  and  serves  the  natives  for  trimming  their  deer-skin  clothing, 
and  also  for  windows  in  some  localities.  It  resembles  a  dark,  trans- 
lucent, marbled  paper. 
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These  fish  ore  most  abundant  in  the  early  autumn,  and  even  as  late 
as  December.  They  teed  upon  white-fish,  lampreys,  &c,  which  are 
found  abundantly  in  their  stomachs.  They  are  so  slow  in  their  motions 
that  it  seems  incomprehensible  how  the  nimble  white-fish  can  allow 
themselves  to  be  caught.  They  are  fall  of  spawn  from  November  till 
January.  The  roe  and  milt  are  carried  in  two  large  sacs  opening  into 
the  cloaca  a  short  distance  from  the  fundament.  They  lie  beneath  the 
iutestines  when  the  fish  is  in  its  natural  position,  are  four  to  seven 
inches  long,  and  when  full  are  about  four  inches  in  circumference.  The 
ova  are  very  minute,  and  of  a  creamy  yellow  color.  A  single  losli 
contains  millions  of  them.  The  milt-sacs  are  smaller,  and  the  milt  is 
white.  The  males  are  usually  much  smaller  than  the  females,  averaging 
eighteen  or  twenty  inches  in  length,  while  the  female  reaches  four  or 
five  feet.  The  male  has  a  smaller  liver,  and  one  pyriform  gall-bladder 
on  the  left  side ;  some  specimens,  however,  present  the  physiological 
peculiarity  of  having  two  or  even  three  distinct  gall-bladders  opening  into 
the  same  duct, 'and  uniform  in  size  and  shape.  We  have  never  seen  a 
double  gall  bladder  in  a  female.  The  roe  of  the  white-fish  is  contained 
in  two  cylindrical  canals  running  from  the  gills  to  the  vent  above  the 
intestines,  close  to  the  back-bone.  They  are  never  more  than  an  inch  in 
circumference ;  the  eggs  are  larger  than  those  of  the  losh,  and  of  a  very 
deep  yellow  color. 

Socker.  Catostomuv  teres,  Mitchill;  Russian,  Kraskee;  Timieh  tribes  of 

the  Yukon,  Sunoyilk. 

This  fish  is  abundaut  in  the  Yukon  and  other  large  rivers  in  Northern 
Alaska.  It  is  of  moderately  large  size,  reaching  five  pounds  in  weight. 
It  is  generally  of  a  reddish  color.  The  body  is  so  full  of  bones  that  it 
is  unfit  for  food,  but  the  heads,  when  boiled  with  the  roe,  make  a  very 
palatable  soup. .  These  fish  are  filled  with  spawn  in  April,  a  period  when 
other  fish  appear  to  be  out  of  season.  The  eggs  are  of  moderate  size, 
of  a  yellow  color,  and  are  contained  in  triangular  sacs,  one  on  each  Bide 
of  the  visceral  cavity. 

Black -fish.  Cottta?  sp.;  Russian,  Tcltorny  riba ;  Tiuueh  tribes  of  the 
Yukon,  Undulc;  Kutchin  tribes  of  the  Upper  Yukon,  BHecweli. 
A  small  cottoid  fish,  about  three  or  four  inches  long,  is  caught  in  bas- 
kets made  of  grass,  in  the  spring-time  in  the  Yukon  Territory.  It  is 
found  in  the  greatest  profusion  in  the  shallow  ponds  in  the  Kaiyuh 
marshes,  and  is  principally  used  as  feed  for  dogs,  though  occasionally 
eateu  by  the  natives.  It  has  a  muddy,  sweetish  taste,  aud  is  of  value 
only  on  account  of  the  enormous  numbers  in  which  it  is  taken.  Holes 
are  cut  in  the  ice  in  April  and  May,  when  these  little  fish  swarm  about 
them,  aud  are  dipped  out  with  net-like  baskets. 

A  small  cyprinoid  fish,  measuring  three  or  four*inches  in  length,  is 
caught  in  some  of  the  small  rivers  in  summer  with  pin-hooks,  and  is 
eaten  raw  by  the  natives,  who  regard  it  as  a  delicacy,  under  the  name 
of  Uluiceetly. 

This  completes  the  list  of  the  economical  fresh-water  fishes  of  Alaska, 
as  far  as  known  at  present.  The  fishery  is  carried  on  in  summer  in  some 
localities  with  gill-ne^s,  and  in  others  with  seines,  which  are  manufac- 
tured by /he  Tinneb  tribes  ont  of  the  inner  bark  of  the  willow  and  alder, 
aud  by  the  Innuit.out  of  fine  seal-skin  line.  In  the  Hudson  Bay  Ter- 
ritory pounds  are  established  by  the  traders,  and  also  by  the  Kutchin 
Indians,  in  which  a  considerable  number  of  fish  are  taken.    In  winter  the 
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Hudson  Bay  men  have  a  method  of  passing  the  seine  under  the  ice,  and 
obtaining  a  number  of  fish. 
In  strong  contrast  to  the  above  awkward  and  clumsy  method,  is"  that 

? i-act-iced  by  the  Tinneh  tribes  of  the  Yukon,  the  Inunit  of  the  Lower 
ukon,  and  the  other  tribes  near  the  sea-coast  to  the  south  and  east. 
This  method  has  been  copied  by  the  .Russians,  and  seems  to  be  worthy 
of  more  extended  use.  I  refer  to  the  Yukon  fish-traps,  the  morda  of 
the  Russians,  and  Talpidkniat  of  the  Innuit  of  the  Kuskoqnim  River. 
While  the  ingenuity  of  the  white  man  can  greatly  simplify  the  native 
method  in  making  the  traps,  the  principle  would  seem  to  be  hard  to 
improvo  upon.  We  give  a  concise  account  of  the  manufacture  and 
use  of  these  traps,  describing  the  winter  traps,  which  differ  but  little 
from  those  used  in  summer.  In  the  fall,  or  during  the  summer,  spruce 
trees  about  six  inches  in  diameter  are  obtained  and  laid  aside  for  use. 
These  logs  must  be  green  and  full  of  sap,  straight-grained,  without 
twist  or  knots  of  any  kind.  When  the  cold  weather  sets  in,  these  logs 
are  taken  into  a  warm  room  or  Indian  hut,  and,  when  the  sap,  which 
renders  them  tough  and  pliable,  is  thoroughly  liquefied,  they  are  barked, 
and  split  by  wedges  into  pieces  about  an  inch  thick  and  three  or  four 
inches  wide.  The  workman  then  sits  on  the  ground,  and  taking  a  knife, 
makes  an  incision,  into  which  he  inserts  a  wedge,  and  carefully  splits 
these  pieces,  partly  by  hand  and  partly  by  the  wedge,  into  pieces  au 
inch  wide  and  thick,  and  the  length  of  the  log.  These  pieces  are  then 
picked  over,  all  in  any  way  imperfect  are  rejected,  and  the  best  are 
selected  to  make  the  materials  for  the  basket,  or  receptacle  of  the  trap. 
The  rods  are  split  at  one  end,  and  taking  one-half  in  his  teeth  the  work- 
man gradually  and  carefully  strips  it  off,  until  the  whole  are  reduced  to 
tough,  pliable  wooden  rods  a  quarter  of  an  inch  each  way,  and  about  six- 
teen feet  long.  These  rods  sire  then  carefully  trimmed  with  a  sharp  knife, 
all  the  corners  and  splinters  being  removed,  until  the  result,  a  smooth, 
cylindrical  wooden  thread,  sixteen  feet  long,  and  about  a  quarter  of  an 
inch  id  diameter,  is  attained.  The  refuse  rods,  and  all  which  are  in  any 
way  knotted  or  impcriect,  are  reserved  for  the  main.  These  are  quad- 
rangular nets  of  wooden  rods,  some  of  which  are  an  inch  in  diameter, 
to  stiffen  and  strengthen  the  mat.  They  are  perfectly  flat,  and  about 
eight  feet  by  ten  or  twelve  feet.  The  rods  are  tied  to  each  other  at 
right  angles  by  stout  green-willow  withes,  a  full  supply  of  which  can 
be  obtained  on  any  beach. 

.The  basket  is  made  as  follows:  The  Indian  women  go  out  among  the 
willow  brnsh,  and,  selecting  straight  shoots  without  knots,  strip  off  the 
bark,  outer  and  inner  coming  off  together.  This  is  taken  iuto  the  bouse, 
and  the  coarse  outer  bark  stripped  off,  leaving  the  tough,  white  inner 
bark  in  broad  strips  six  feet  or  more  in  length.  This  is  split  into  strips 
an  eighth  of  an  inch  wide,  which  are  twisted  into  a  kind  ol  twine,  similar 
to  that  employed  for  nets.  A  stout,  flat,  wooden  hoop  is  made,  to  the 
circumference  of  which  the  wooden  rods  before  mentioned  are  tied,  at 
right  angles;  other  rods  are  then  curved  iu  a  spiral  torm,  and  the  longi- 
tudinal rods  firmly  lashed  to  them.  About  twelve  feet  from  the  hoop 
the  basket  is  tapered  off  to  a  point.  The  hoop  at  the  mouth  is  about 
two  feet  in  diameter;  the  opening  at  the  other  end  is  about  eight  inches 
in  diameter,  and  here  a  small  flat  cover,  or  door,  is  attached  in  such  a 
way  that  it  can  be  readily  opened  or  closed.  The  next  thing  is  to  make 
the  funnel.  This  is  done  by  lashing  four  stout  sticks  so  as^  to  form  a 
square  eight  feet  high  by  six  wide,  to  all  sides  of  which  rods  similar  to 
those  of  which  the  basket  is  made  are  lashed,  and  a  spiral  series  is  passed 
around  these  to  which  they  are  again  lashed,  so  that  the  opening  at  the 
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small  end  of  the  funnel  is  not  more  than  six  inches  in  diameter,  and 
somewbat-  resembles  the  opening  to  a  rat-trap  on  a  large  scale.  The 
small  end  of  the  funnel  is  put  into  the  largo  end  of  the  basket,  and  the 
two  are  firmly  lashed  together.  For  this  lashing,  stout  hempen  twine 
is^used  by  the  Russians  in  preference  to  the  trouble  of  getting  willow 
twine  made  by  the  Indians. 

The  next  step  is  to  lay  the  different  portions  of  the  trap  iu  their  proper 
positions.  When  the  ice  is  strong  enough  to  bear  the  weight  of  a  large 
party,  a  suitable  place  is  chosen  to  lay  the  trap.  This  is  usually  a  place 
where  the  shore  slopes  very  rapidly,  and  the  water  isdeep  and  flows  swiftly. 
Stout  stakes  of  some  sweet  wood,  such  as  birch,  willow;  or  poplar,  are 
cut  of  such  a  length  as  to  project  some  feet  above  the  ice  while  firmly 
implanted  in  the  bottom  of  the  river  below.  The  Indians  say  that  stakes 
of  resinous  wood  drive  away  the  fish.  These  stakes  are  then  driven  into 
the  bottom  in  a  line  at  right  angles  to  the  current,  the  ice  being  cat 
through  with  four-sided  iron  chisels  fastened  on  to  heavy  wooden 
poles,  and  very  sharply  pointed  and  edged.  The  stakes  being  driven, 
the  mats  are  lashed  to  them  on  the  side  from  which  the  current  comes. 
The  mats  overlap  each  other  a  little,  and  at  each  junction  a  stake  is 
driven,  to  which  they  are  lashed.  They  are  pushed  clear  down  to  the 
bottom,  so  that  when  finished  the  mats  and  stakes  form  an  impervious 
fence,  with  interstices  so  small  that,  though  the  water  flows  freely  through, 
no  fish  can  pass.  For  the  sake  of  convenience,  the  mats  are  usually 
lashed  to  the  stakes  before  the  latter  are  driven  down,  a  procedure  which 
requires  some  little  care,  to  avoid  breakage.  This  fence  is  carried  out 
into  water  at  least  eight  feet  deep;  it  is  supported  by  the  mud  into, 
which  it  is  driven  at  the  bottom,  and  by  the  ice,  which  soon  freezes 
firmly  at  the  top. 

At  the  end  of  the  fence  a  cross-piece,  or  short  fence,  composed  of  two 
mats,  Is  placed  so  that  the  whole  resembles  the  letter  T  in  shape.  The 
whole  is  strongly  supported  by  stakes.  The  baskets  and  funnels  are 
now  brought.  The  cover  at  the  small  end  of  the  basket  is  made  tight  by 
lashing  with  a  piece  of  twine.  One  long,  stout,  pointed  pole  is  lashed, 
about  three  feet  from  the  pointed  end,  to  the  small  end  of  the  basket,  and 
two  others  to  tbe  sides  of  the  funnel.  A  rectangle  of  ice,  three  feet  wide 
and  about  sixteen  feet  long,  is  then  cut  out  on  each  side  of  the  fence,  and 
the  two  baskets  are  put  down  so  that  one  has  the  small  end  of  the  funnel 
pointing  up  stream  and  the  other  has  it  pointing  down  stream,  while 
the  outer  side  of  each  funnel  is  pressed  close  to  the  stake  which  forms 
the  ear  of  the  cross-piece  of  the  'f  on  the  respective  sides  of  the  fence.  . 
The  slender  network  of  the  basket  offers  little  resistance  to  the  water, 
as  the  meshes  are  an  inch  wide  and  two  or  three  long,  but  it  is  maintained 
in  its  position  by  the  pointed  poles  before  mentioned,  which  are  pushed 
deeply  into  the  mud,  and  by  another  stake  on  tbe  inner  side  of  the  funnel. 
The  accompanying  figures  will  illustrate:  1.  Small  stream  closed  with 
fascines  and  two  basket  traps.  The  arrow  indicates  the  course  of  the  cur- 
rent.    2.  Diagram  of  an  ordinary  trap  on  the  bank  of  a  wide  river o, 

mouth  of  funnel ;  b,  basket ;  /,  fence ;  oo,-  river  bank ;  ;r,  poles  attached 

to  funnel  and  basket.    3.  Side  view  of  same rb,  river  bank ;  s,  stakes ; 

io,  w>,  water  line ;  in,  mats  of  fence ;  o,  funnels ;  bf  baskets ;  p,  p,  poles 
attached  to  baskets  by  which  they  are  held  in  position  against  the 
current. 

It  is  evident  that  any  fish  coming  up  or  down  stream  in  the  shallow 
and  more  quiet  water  near  the  river  bank  (as  they  invariably  do,  always 
avoiding  the  current)  will  meet  an  obstacle  to  its  progress  in  the  fence. 
It. will  follow  this  in  search  of  an  opening  until  it  arrives  at  the  cross- 
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piece  of  the  T,  and  still  continuing  it  reaches  the  funnel,  in  which  it 
Bees  a  small  opening,  and,  io  the  vain  hope  of  escape,  passes  through  it 


and  finds  itself  in  the  basket,  from  which  it  cannot  get  out  The  slen- 
der wooden  rods,  extremely  brittle  when  dry,  are  exceedingly  tough 
when  wet;  the  strongest  fish  cannot  break  them.  The  basket  being 
open  to  the  water,  they  remain  alive  as  long  as  the  basket  remains 
untouched,  unless  the  larger  ones  indulge  in  a  cannibal  feast  upon  their 
smaller  relatives. 

The  fisb-trups  are  visited  every  other  day  by  the  Russians.  The  space  of 
ice  above  tbe  basket,  being  cut  three  or  four  times  a  week,  never 
becomes  more  than  a  few  inches  thick,  and  is  easily  broken  up  by  the 
heavy  ice-chisels  used,  while  that  which  remains  untouched  often 
becomes  six  feet  thick.  When  the  trap  is  visited,  the  ice  is  broken  aud 
the  fragments  taken  out  with  a  wooden  shovel  or  scoop,  with  a  bottom 
of  network.  The  basket  is  not  raised  until  all  the  water  above  it  is  free 
from  fragments  of  ice  which  might  cut  it.  The  poles  arc  then  pulled  up 
and  tbe  basket  raised  above  the  level  of  tbe  ice,  the  cover  at  the  small 
end  untied;  and  the  fish  emptied  out;  when  it  is  replaced  as  before.  The 
water  below  tie  ice  of  course  falls  as  the  springs  which  supply  the  river 
become  frozen.  This  necessitates  an  extension  of  the  fence  until  deep 
water  is  again  reached,  and  the  baskets  are  moved  out.  Or,  if  they 
should  be  left  in  their  place,  others  are  put  at  the  extremity  of  the  new 
fence.  This  process,  except  when  the  original  trap  is  placed  directly  in 
the  channel,  has  to  be  repeated  several  times  during  the  winter. 

The  water  is  lowest  iu  January  and  February,  aud  begins  to  rise 
again  in  March.  By  the  end  of  April  it  frequently  overflows  the  top  of 
the  fence,  thus  rendering  the  traps  useless.  When  tbe  ice  breaks  up 
and  the  spring  freshets  occur,  the  fence  stakes  and  traps  are  carried 
away  axd  are  seen  no  more,  unless  the  owner  has  taken  the  precaution 
of  placing  his  baskets  on  the  river  bank,  out  of  reach.  They  are  usu- 
ally so  worn  and  patched  when  spring  arrives  that  they  are  hardly 
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worth  tlio  trouble.  Willi  tlie  changes  iu  the  level  of  the  water  occur 
changes  in  the  local  abundance  of  the  fish.  If  the  trap  is  unhappily  so 
placed  as  not  to  intersect  the  main  current  of  the  river  at  any  point, 
when  the  water  falls  it  will  cease  to  catch  fish,  and  will  become  entirely 
useless.  Much  depends,  therefore,  upon  the  judgment  and  experience 
of  the  trapper. 

,  Iu  many  localities,  where  the  river  is  small  and  narrow,  the  natives, 
instead  of  making  mats  and  driving  stakes,  tie  huge  fascines  of  willow- 
brash  together,  and  place  them  side  by  side  until  the  river  is  completely 
closed,  except  at  the  point  where  the  baskets  are  set— one  up  aud  the 
other  down  stream.  In  such  a  case  it  is  evident  that  no  fish  can  go  up 
or  down  the  stream  where  it  is  intersected  by  the  brush  without  being 
caught  in  the  trap.  Some  such  localities  arc  exceedingly  prolific.  Ulu- 
kuk,  in  the  valley  of  the  Cnalaklik  River,  is  noted  throughout  Alaska 
for  the  great  abundance  of  the  salmon  trout  which  are  thus  obtained. 

We  close  this  article  with  a  memorandum  of  the  catch  of  the  Nulato 
fish-traps,  as  observed  by  the  writer  during  several  seasons.  We  pre- 
face it  by  mentioning  that  the  summer  fish-traps  are  in  most  respects 
similar  to  those  used  in  winter,  except  that  the  stakes  are  more  firmly 
driven,  to  make  up  for  the  want  of  the  support  at  the  surface  afforded 
by  the  ice  iu  winter;  aud  the  baskets  are  smaller,  for  greater  con- 
venience in  emptying  and  raising  them,  which  is  done  in  boats,  usually 
birch  canoes. 

November. — The  fish-traps  are  set  for  winter.  A  week  or  two  usually 
elapses  before  the  trap  takes  any  fish.  The  natives  say  that  it  is  ne- 
cessary for  the  resin  to  be  washed  out  of  the  wood  of  which  the  basket 
and  funnel  arc  made  before  the  fish  will  approach  the  trap.  The  first  fish 
taken  are  the  losh,  which  usually  come  in  great  numbers.  December.— 
Suckers  and  losh  predominate.  A  few  white-fish  and  a  straggling  salmon 
are  occasionally  taken.  January. — Much  the  same;  but  the  white-fish 
begiu  to  be  more  plentiful.  Febritary. — Losh  scarce.  The  traps  are  filled 
with  the  different  species  of  white-fish.  March. — Much  the  same;  but 
suckers  begin  to  enter  the  traps.  April. — Graylings  aud  suckers  very 
plenty;  white-fish  more  scarce;  a  few  loBh  taken.  May. — A  few  poor 
white-fish  and  small  losh  are  taken,  but  the  bulk  of  the  catch  is  composed 
of  graylings.  Ice  carries  away  the  traps.  As  soon  as  the  river  is  clear  uew 
traps  aud  gill-nets  are  set.  June. — King  salmon  appear  toward  the  middle 
of  the  month.  July. — Hoikok,  red-fish,  dog-fish,  and  a  few  white-fish. 
August. — Kctzich  and  straggling  salmon  of  the  other  species.  White- 
fish,  especially  Hie  lAtciotrutta  aud  Muksun,  are  more  abundaut.  Sep- 
temher. — Salmon  trout  and  white-fish  are  in  their  best  condition  and 
most  abundant.  October. — Much  the  same;  but  toward  the  20th  of  the 
mouth  ice  begins  to  form  aud  puts  a  stop  to  fishing  until  it  is  firm 
enough  to  allow  of  the  setting  of  the  winter  traps,  which  does  not 
usually  occur  until  early  in  the  following  month. 


AGRICULTURAL    IMPLEMENTS    AND    MACHINES, 
ANCIENT  AND  MODERN. 

The  history  of  agriculture  embraces  all  the  implements  which  man- 
kind have  employed  in  the  cultivation  of  the  earth,  and  the  improve- 
ment made  in  the  mechanism  of  agriculture  from  time  immemorial. 
When  men  were  compelled  to  till  the  soil  as  slaves,  sowing  a  crop  they 
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were  not  sore  of  reaping,  and  being  uneducated,  invention  was  Blow. 
In  the  early  history  of  England,  every  plowman  was  compelled  by  law 
to  make  his  own  plow.  The  oatural  result  was,  that  the  implements 
used  were  heavy,  rudely  constructed,  and  of  all  kinds  and  shapes.  But 
the  improvement  of  farming  implements  advanced  in  all  countries 
where  the  science  of  agriculture  was  promoted  until,  Dodd  says  in  1851, 
speaking  of  the  collection  of  agricultural  implements  at  the  Crystal 
Palace : 

Nor  did  foreign  countries  neglect  to  show  ns  to  what  extent  similar  aid  is  available 
among  themselves,  difficult  as  it  must  have  been  to  send  many  of  these  ponderous 
machines  nrross  tlie  wide  ocean.  Austria,  for  instance,  sent  us  seed-harrows,  carrots 
drillers,  seed-coverers,  seed-loosen  era,  weed-destroyers,  subsoil-plows,  and  harrows. 
Belgium  exhibited  her  seed-bags,  cast-iron  rollers,  seed-mills,  plows,  harrows,  winnow- 
ing-roachmes,  weeding- machines,  straw-choppers,  and  gross-cleaving  machines.  Canada 
con  tri  bated  grain -cradles,  many-pronged  hay-forks,  and  plows.  Egypt  showed  ns  her 
somewU.it  rude  bill-hooks,  sickles,  hoes,  plows,  and  the  Novez  machine  for  Beed.  From 
France  we  had  plows,  harrows,  win  no  wiuc-machioes,  clover-thrashing  machines,  corn- 
cleaning  machines,  &c.  Holland  contributed  seed-cradles,  liquid-man  are  machines, 
swing-plows,  turnip-cutters,  and  a  very  curious  instrument  culled  the  itynamottater,  to 
measure  the  strength  of  the  action  in  plows.  Switzerland  illustrated  her  hand  hus- 
bandry by  such  simple  implements  as  pitch-forks,  rakes,  scythes,  pruuiug-knivcH,  and 
so  forth.  Prussia  and  the  various  German  States  sent  us  cbarf -cutters,  sowing- machines, 
drills,  thrashing-machines,  Flemish  plows,  subsoil-plows,  water-furrow  plows,  and 
potato- mills.  The  United  States — busy  in  all  the  fields  of  industry — exhibited  to  ns 
some  of  her  grain -reapers,  smut- machines,  horse-rakes,  hay-forks,  scythes,  plows, 
cultivators,  railroad  boise-power,  seed-planters,  grain-drills,  and    reaping-machines. 

The  great  difficulty  the  farmer  labors  under  is,  to  know  what  imple- 
ment to  adopt  when  so  many  are  placed  before  him.  He  hears  of  won- 
derful inventions  which  are  entirely  to  supersede  the  old  implements  in 
•very-day  use,  but  in  the  majority  of  instances  he  hears  that  the  new 
inventions  have  been  abandoned — they  did  not  answer  the  purpose — 
even  before  be  has  had  time  to  make  a  trial  of  them.  Thus  it  is,  the 
agriculturist  often  gets  bewildered  pith  the  many  things  placed  before 
him,  and  consequently  continues  to  go  on  in  the  old  way  rather  than 
to  accept  the  plans  of  others  of  which  he  knows  nothing  ouly  by  the 
many  failures  constantly  represented  to  him.  The  question  naturally 
arises,  Why  are  so  few  inventions  successful  ?  Is  it  because  perfection 
is  reached  and  the  doors  of  invention  closed!-  We  think  not;  but 
because,  when  the  result  is  once  attained,  the  means  by  which  it  is 
reached  are  considered  complete,  when  in  reality  this  is  the  point  where 
inventions  should  commence,  and  the  meaus  be  simplified  by  doing  away 
with  the  useless  elements,  and  combining  the  useful  in  the  simplest 
manner  possible,  and  the  implement  or  machine  be  given  thorough  and 
well-appointed  trials  before  offering  it  to  the  public. 

We  propose  to  notice  some  of  the  many  inventions  and  improvements 
in  agricultural  implements  and  machines  during  the  past  year,  and  very 
briefly  to  note  their  origin. 

The  following  is  an  alphabetical  list  of  patents  issued  from  the  United 
States  Patent  Office  for  the  year  1870,  for  implements  and  inventions 
having  a  direct  bearing  upon  the  practical  operations  of  agriculture. 
It  will  be  understood  that  this  list  contains  only  those  cases  that  have 
been  actually  issued  dnring  the  year,  embracing  about  70  per  cent,  of 
cases  for  which  applications  have  been  filed.  The  30  per  cent,  remain- 
ing are  either  still  pending  or  have  been  fiually  rejected  for  want  of 
novelty : 

Bee-hives 40     Corn-huskers 17 

Cultivators 101     Cotton-pickers 5 

Churns 89     Cotton-scrapers. 8 

Corn-shcllers 10     Drags,  (manure) .".  5 

Cotton-choppers    ....   6     Diggers,   (potato) 39 
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Egg  boxes,  canwR,  &c: 10  Markers,  {land) 4 

Forks.  spaoVa,  h""*,  &c SI  Plows 184 

»«rl-ciitt>'nt !'•  Plows,  (steatn) 4 

Fran  gat  hirers 13  Planters,  own,  cotton,  potatoes,  &c.  141 

Fertilisers 10  PI  aot- protectors 22 

Grain  -Liiulrrs 17  Pruning-  tools 22 

Grubbing- implement* 2  Poke*,  (cattle) —  5 

llftrvrahw 106  Reapers —  11 

Harrows 4!  Roller-,,  (land) 8 

l[av'«|iri'nilers II  Shears  for  clipping  animals 10 

Hay-rakes,  (hand) 6  Seed -so  mere 41 

Hajr-rakas,  rborae) 74  Stalk -cutters 6 

Hoes,  (bone) t)  Straw -rotters -  13 

]ia>  luadirw I!>  'J'iiiaelnoK-uiactAio 31 

lluUiDK-uiuriijiii-ti 11  Miscellaneous 78 

Hav-kmvcs 6  . 

Milking  dev  ioea,  stools,  pails,  Sus. ..       4U  Total 1, 385 

Mowers,  (lawn) 11  ■ 

The  i  m  prove  men  ts  in  these  various  implements  and  inventions  relate 
chiefly  to  minor  points,  aiming  at  greater  simplicity,  durability,  and 
efficiency,  and  thus  obviating  defecta  in  the  earlier  constructions.  A 
minute  description  of  each  individual  subject  cannot  be  expected  in 
this  connection.  There  is  undoubtedly  au  increasing  interest  in  bee  cul- 
ture, but  no  radical  improvement  has  been  observed  in  the  construction 
of  the  hive.  A  device  for  emptying  the  comb  by  a  centrifugal  motion 
has  contributed  to  a  greater  accumulation  of  houey,  by  the  restoration 
of  the  uninjured  honeycomb  to  the  hive,  to  be  again  filled  by  the  bees. 
Several  attempts  have  been  made  to  form  an  artificial  comb  acceptable 
to  the  bees,  but  hitherto  without  marked  success.  During  the  year  con- 
siderable attention  has  been  paid  to  modifications  of  corn  (naaize) 
planters  and  cultivators,  to  adapt  them  to  the  planting  and  cultivation 
of  the  cotton  crop,  and  with  prospects  of  ultimate  success.  A  uuiuber 
of  ingenious  devices  have  been  presented  for  the  protection  of  choice 
and  tender  garden  plants  from  the  depredations  of  worms  and  insects  in 
their  earlier  periods  of  growth,  whieh  will  commend  themselves  to  public 
use.  Much  attention  has  been  paid  to  the  dairy  business,  by  which  the 
cheese  product  has  been  largely  increased ;  but  this  increase  is  due,  per- 
haps, more  to  the  union  of  Bmall  dairies,  thus  forming  what  are  known 
as  cheese  factories,  where  the  work  can  be  more  economically  i>erformed, 
and  by  experienced  workmen.  We  need  have  no  alarm  about  becomiug 
overstocked  with  inventions,  as  every  improvement  introduced  tends  to 
enlarge  the  field  for  still  further  investigations;  and  the  only  limit  to  the 
exercise  of  human  ingenuity  and  skill  will  be  found  iu  the  most  perfect 
adaptation  of  machines  and  implements  to  the  performance  of  the  labor 
of  the  world.       ' 

THE   PLOW. 

The  plow  is  the  most  important  implement  in  agricultural  operations, 
and  is  common  to  all  ages  and  countries  as  far  as  history  extends.  The 
Book  of  Job,  one  of  the  oldest,  if  not  the  oldest,  books  of  the  Old  Testa- 
ment, speaks  of  "Tim  oxen  ploughing  and  the  asses  feeding  beside 
thorn ;:'  and  we  find  by  First  Samuel,  xiii,  2U,  that  the  plow  had  a  share 
and  colter.  Mr.  Adam  Dickson,  iu  his  works  on  the  Husbandry  of  the 
Ancients,  says : 

It  ia  probable-  th:it  1  «hall  be  considered  jh  very  pnrtml  to  tlin  aucionts,  if  I  Uo  not 
allow  tlio  moderns  to  excel  them  iu  the  construction  of  tbeir  plows.  We  are  uot 
indeed  so  well  acquainted  with  the  ancient  plows  as  to  make  a  just  comparison.  I 
shall  only  observe,  that  from  the  few  passages  iu  tbo  rustic  authors  concerning  them, 
it  appears  that  the  ancients  had  all  the  different  kinds  of  plows  that  we  have  cow  in 
Europe,  though  not  perliaps  so  exactly  constructed.  They  had  piows  without  mold- 
boards  and  plows  with  mold-boards ;  they  had  plows  with  colters  and  plows  without 
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3  with  wheels  and  plows  without  wheels;  the;  had  hrood- 
."■»"«  >u«n  uuii  uui  row-pointed  shares;  the;  eveu  had  what  I  have  not  vet  tneu 
inborn^  the  moderns,  shares  not  only  with  sharp  sides  and  points,  but  also  with  high 
■ai'ti'd  cuttiii.™  tops.  Were  we  well  acquainted  with  the  construction  of  all  these,  per- 
haps it  would  bo  found  that  the  improvements  msfto  by  the  moderns  in  this  implement 
iro  not  great  as  many  persons  aru  apt  to  imagine. 

We  think  Mr.  Dickson  mnat  have  viewed  the  rural  mechanism  of  the 
indents  by  the  light  of  modern  implements;  for,  while  it  is  true  that 
the  plow  has  been  known  and  used  from  the  earliest  period  of  ancient 
history,  it  is  also  true  that  with  all  the  improvement*  the  beginning  of  the 
present  ceutury  found  na  with  the  rudest  implements,  made  in  the  most 
careless  manner,  scarcely  any  two  being  made  alike.  For  the  most  part 
the  mold-board  was  hewed  from  wood,  with  old  hoes,  horbeshoes,  and 
thin  straps  of  iron  nailed  thereon  to  prevent  it  wearing  out.  The  land- 
side  was  wood,  the  bottom  being  covered  with  iron.  The  share  was 
generally  made  of  iron,  with  a  hardened  steel  point.  The  beam  was  a 
straight  stick,  and  the  handles  were  cut  from  the  branches  of  a  tree. 

There  is  no  doubt  that  Ex-President  Thomas  Jefierson  was  the  first 
to  lay  down  the  principles  by  which  mold-boards  could  be  made  by  any 
one  with  the  certainty  of  having  them  all  alike.  This  was  done  upon 
mathematical  principles,  as  set  lortli  in  a  communication  to  the  French 
Institute,  by  which  the  plow  should  act  as  two  wedges;  one  acting  ver- 
tically and  the  other  laterally,  and  so  blended  in  a  curve  surface  that 
the  furrows  should  rise  and  tarn  over  smoothly  and  continuously. 

The  second  American  who  appears  as  an  inventor  of  improvements 
was  Charles  NewSold,  of  Burlington  County,  New  Jersey,  His  plow 
was  the  first  cast-iron  plow  ever  made  in  America,  and  was  all  cast  in 
one  piece  by  Benjamin  Jones,  of  the  same  county,  and  can  now  be  seen 
in  the  museum  of  the  Agricultural  Society  of  New  York,  at  Albany. 
Mr.  Ncwbokl  obtained  a  patent  for  his  plow  June  17,  1797,  which  was 
signed  by  John  Adams,  President,  and  Timothy  Pickering,  Secretary  of 
State.     The  following  is  the  specification  : 

The  siiWrilwr.  Charles  Uewbohl.  of  Burlington  County,  Now  Jersey,  lias  invented 
an  improvement  in  the  art  of  plow-miikiug,  as  followx,  via :  The  plow  to  be  (excepting 
the  tiiiTelliH  iiiul  tlui  beam)  of  solid  cast  iron,  consisting  of  n  b;ir,  sheath,  and  mold- 
plate.  The  sheath  serves  a,  double  pur|K>se,  of  colter  ami  slieatu,  and  tile  mold-plate 
serves  for  share  and  mold-hoard — that  is,  to  cut  and  turn  [he  furrow.  The  forms  are 
to  lie  varied,  retaining  I  lie  i-nme.  general  jinni/iples,  and  to  meet  the  various  uses  as 
well  as  inelinations  of  those  who  uao  tlu-m. 

It  is,  however,  but  justice  to  state  that  Jetltro  Wood  was  the  first  to 
east  the  plow  in  sections,  so  that  the  parts  most  exposed  to  wear  could 
be  replaced  by  others  cast  from  the  same  pattern,  by  which  means  the 
iron  plow  became  a  success,  and  tor  which  he  received  a  patent  in  1819, 
(Fig.  1.  Plate  15;)  but  his  elVort  to  introduce  his  plow  into  public  use, 
coupled  with  the  great  expense  of  making  and  altering  patterns  for  the 
purpose  o'f  correcting  defects,  and  for  furnishing  diflerent  styles  and 
sizes  of  plows,  consumed  a  handsome  fortune,  and  the  life  of  Jethro 
Wood  »ih\  that  of  his  patent  terminated  at  about  the  same  period,  he 
leaving  his  children  in  penury  iind  want,  and  it  was  uot  till  the  session 
of  187(1  that  Congress  considered  his  claim  upon  the  public  in  a  bill 
granting  to  his  surviving  daughters  the  sum  of  $20,000,  which  has  not 
yet  passed. 

Thus  we  have  by  Mr.  Jefferson's  discovery  the  idea  of  making  plows  by 
mathematical  rule,  although  his  plow  when  constructed  contained  a 
number  of  defects.  So,  too,  with  the  cast-iron  plow  of  Mr.  Newbold.  The 
detects  an'  already  seen,  but  the  two  steps  were  thus  gained  which  gave  to 
others  the  principles  by  which  our  plows  have  been  madeso  nearly  perfect 
as  they  are.  Next  among  American  inventors  came  Peacock,  Pickering, 
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Davis,  Hitchcock,  Nourse,  McCormick,  and  Knox.  About  the  time  Knox 
obtained  his  patent,  Joshua  Gibbs,  of  Canton,  Ohio,  selected  a  largo 
piece  of  wood,  and  formed  it  as  nearly  as  possible  into  the  shape  he 
considered  a  mold-board  should  be,  attached  to  it  a  beaut  and  handles, 
and  with  this  rough  implement  commenced  his  labors  in  the  field,  stop- 
ping now  and  then  to  hew  away  with  his  adze  that  part  of  the  mold- 
board  which  he  found  scoured  most  by  the  soil,  until,  by  successive 
trials,  he  obtained  a  wooden  mold-board  all  parts  of  which  presented 
equal  resistance  to  the  soil  in  its  forward  movement.  August  15, 1854, 
he  obtained  a  patent  for  his  mold-board,  and  to  enable  others  to  con- 
struct it  he  thus  describes  it  in  his  specification : 

Tho  working  surface  of  the  mold-board  consists  of  about  one-fourth  of  tho  interior  sur- 
face of  a  hollow  cylinder.  If  the  plow  is  intended  to  turn  a  surface  sis  inches  wide,* 
mold-boajd  mode  from  a  cylinder  with  about  a  twclvc-iocb  bore  is  desirable  ;  but  if  it 
is  intended  to  turn  a  furrow  twelve  inches  wide,  tho  mold-board  should  be  made  from 
a  cylinder  with  a  bore  of  about  twenty-four  inches :  aa  these  plows  have  been  found 
to  work  best  when  they  turn  a  furrow  about  as  wide  aa  the  radius  of  the  bore  of  the 
cylinder  from  which  the  mold-board  was  made.  It  has  been  found  from  experience  that 
these  plows  work  bust  when  the  length  of  the  mold-board  is  from  one  and  a  half  to 
twice  the  diameter  of  the  bore  of  the  cylinder  from  which  the  mold-board  is  made. 

The  advantages  of  this  form  of  mold-board  are  also  set  forth  in  the 
specification  as  follows : 

1.  The  plow  draws  easier,  2.  ItraiaesthofiirrowfromtbopointaDdsbareinoregBner- 
ally,  naturally,  and  easily,  turns  and  lays  the  furrow  more  uniform,  smooth,  and  even, 
than  any  other  mold-board,  and  leaves  the  trench  wider  in  proportion  to  the  width  of 
the  plow,  and  consequently  the  rear  of  the  plow  need  not  be-  set  so  wide  as  when  a 
different  mold-board  is  used.  3.  It  breaks  the  sward  or  furrow  far  less  than  any  other. 
4.  The  mold-board,  being  more  arched,  is  stiflbr  and  stronger  than  others  of  the  earns 
size  and  weight. 

He  claims : 

Making  the  working  surface  of  the  mold-board  in  the  form  of  a  section  of  a  hollow 
cylinder;  tho  center  or  axis  of  the  cylinder  being  parallel  or  iiearlyjiarallel  horizon- 
tally to  the  base  of  the  mold-board,  substantially  as  described. 

For  the  past  few  years  no  marked  advantage  has  been  gained  in  the 
form  of  the  mold-board,  although  hundreds  of  patents  have  been  ob- 
tained, and  mauy  applications  rejected.  During  the  past  year  inven- 
tion has  beeu  turned  to  a  considerable  extent  to  "  plow  attachments,'' 
one  of  which  is  represented  by  Fig.  2,  Plate  15. 

The  object  of  this  invention  is  to  produce  a  device  which  shall  cut 
asunder  all  tho  weeds  or  stalks  that  may  come  in  contact  with  the 
colter,  and  it  consists  in  an  adjustable  revolving  bub  having  radiating 
arms  or  cutters  upon  it,  which,  as  the  plow  is  drawn  forward,  insert 
themselves  into  the  ground,  making  the  axle  with  the  hubs  and  arms 
revolve,  and  as  they  revolve  in  contact  with  the  adjustable  colter  of 
the  plow,  the  weeds,  &c,  gathering  in  front  of  the  colter,  must  be  cut 
by  the  colter.  A  represents  the  plow-beam ;  B  the  long  afm  of  the 
colter,  pivoted  to  the  plow-beam  A  at  a,  and  has  arm  b  projecting  op- 
ward,  and  pivoted  to  B  at  a.  This  arm  b  passes  through  a  screw  staple 
f,  in  the  beam  a,  by  which  means  the  arm  B  and  colter  B  are  adjusted 
to  go  deep  or  (shallow  as  desired.  C  is  a  hub  which  revolves  freely  on 
its  axis  d,  and  has  four  or  more  radial  arms  or  cutters  e,  secured  by 
screw-bolts,  and  as  the  plow,  with  the  inclined  colter,  moves  forward, 
the  cutters  c  are  brought  successively  in  contact  with,  and  pass  along 
the  edge  of,  the  colter  in  such  a  manner  that  the  weeds,  &c,  accumu- 
lating in  front  of  the  colter  must  be  cut,  leaving  that  part  on  the  land 
to  remain  till  the  next  succeeding  furrow  is  made,  and  that  part  lying 
on  the  furrow  slice  being  cut  will  be  turned  nnder  by  such  furrow  slice 
into  the  bottom  of  the  lurrow.    The  hub  C,  with  its  arms  or  cutters  o, 
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is  adjusted  to  any  desired  position  by  means  of  the  supporting  bar  cf, 
which  passes  through  a  screw  clamp  b"  in  the  beam  A. 

Pig.  3,  Plate  15,  represents  a  root-cutter  and  plow-lifter.  The  object 
of  this  invention  is  to  furnish  a  means  by  which  the  roots  may  be  cut, 
as  the  plow  is  lifted  over  them,  and  to  separate  the  trash  that  may  be 
on  the  ground  in  front  of  the  plow.  G  is  the  cutter,  the  forward  end  of 
which  is  curved  downward  and  rearward,  so  that  its  lower  end  may  rest 
against  the  plow-point  P.  The  rear  part  of  the  cutter  G  extends  back 
with  a  slight  upward  inclination,  and  is  attached  to  the  standard  C,  and 
to  the  reai-  part  of  the  beam  A.  The  convex  edge  of  the  cutter  upon 
the  mold-board  side  is  beveled  off,  leaving  tho  land-side  of  the  cutter 
straight,  and  in  a  line  with  the  land-side  of  the  plow. 

CULTIVATORS. 

Next  to  the  plow  in  importance  to  the  farmer  is,  undoubtedly,  the 
cultivator,  an  implement  that  has  taken  the  place  of  the  old-fashioDed 
band-hoe  in  the  cultivation  of  such  plants  as  are  grown  in  rows.  By  the 
use  of  this  implement,  a  man  with  a  span  of  horses  is  able  to  do  the 
work  of  ten  or  fifteen  men  operating  with  the  hand-hoe,  especially  in 
the  cultivation  of  maize  or  Indian  corn. 

The  efforts  at  improvement  in  this  machine  have  been  chiefly  directed, 
of  late  years,  to  mere  modifications,  with  a  view  of  rendering  it  more 
simple  and  effective.  Some  of  these  machines  possess  a  complicated 
structure,  and  are,  consequently,  costly,  besides  being  liable  to  get  out 
of  repair.  For  durability  and  effective  nse,  it  is  important  that  they 
should  be  made  of  the  fewest  number  of  parts  consistent  with  strength 
and  their  automatic  character. 

Those  most  generally  in  nse  at  the  present  day  consist  essentially  of  a 
rectangular  frame  mounted  on  wheels,  and  provided  with  a  driver's  seat, 
and  havo  two  gangs  of  shares,  the  inner  shares  of  each  gang  having  a 
lateral  movement,  subject  to  the  control  of  the  operator,  to  accommo- 
date the  sinuosities  of  the  rows  of  plants.  Most  of  these  machines  at 
the  present  time  are  provided  with  guards  upon  the  inner  sides  of  the 
inner  shares  to  protect  the  young  plants  from  being  covered  by  the 
loose,  falling  soil. 

Cultivators,  or  horse-hoes,  as  they  were  called  by  English  farmers,  were 
in  use  in  England  iu  tho  very  beginning  of  the  eighteenth  century. 
They  were  used  in  the  cultivation  of  various  kinds  of  crops  planted  in 
rows  or  drills,  especially  the  small  cereals,  as  wheat,  barley,  and  oats, 
leguminous  plants  and  succulent  roots.  These  being  planted  or  sown 
in  drills,  at  equal  distances  from  six  to  twelve  inches  apart,  by  the  nse 
of  this  machine  a  u  umber  of  rows  could  be  cultivated  at  a  time  by  hav- 
ing a  share  so  adjusted  as  to  fit  the  interval  between  the  rows.  The 
horse-hoe  of  that  period  possessed  all  the  essential  elements  of  the 
straddle-row  cultivator  of  this  day  and  country,  and  the  changes  it  has 
undergone  on  this  side  of  the  Atlantic  have  simply  adapted  it  to  the 
cultivation  of  maize  or  Indian  com. 

Jethro  Tull,  an  English  farmer  who  flourished  in  the  early  part  of  the 
last  century,  may  justly  be  called  the  pioneer  in  the  construction  and  use 
of  this  class  uf  implements.  The  follow  in?;  extract  from  the  Complete 
Farmer,  published  in  London,  England,  in  1807,  will  serve  to  give  a 
very  correct  idea  of  the  state  of  the  art  at  the  period  referred  to: 

Horse-Hoi:,  it  very  powerful  too!  of  (hi 
cultivation  of  crops  that  are  sown  or  plai 
cietitly  largo  intervals.    These,  liko  the.  hand  sort 
"* — ": —  ""ording  to  tho  uses  for  which  they  a: 


398  AOBICULTDBAL  REPORT. 

in  their  weight  and  sizo,  aa  well  as  the  shape  of  the  hoes  or  cutting  parts.  These,  sorts 
of  hoes,  from  their  executing  the  work,  when  constructed  for  the  purpose,  ou  a  number 
of  rows  at  the  same  time,  have  much  superiority  in  point  of  dispatch,  as  well  as  in 
performing  the  operation  to  a  greater  depth  and  in  a  more  perfect  manner,  over  those 
of  the  hand  kind.  As  by  moans  of  these  hoes  tho  mold  can  be  more  effectually  stirred 
about  the  plants  and  tho  land  kept  more  clear  and  free  from  weeds,  they  should  bo 
more  constantly  employed  whenever  the  nature  of  tho  crop  and  the  method  in  which 
it  has  beeu  sown  admit,  as  saving  much  labor  and  expense,  as  well  as  executing  tho 
business  in  a  far  more  efficient  manner. 

We  learn  from  the  same  work  that  even  expanding  horse-hoes  were 
tlfen  in  use,  and  in  construction  were  adapted  to  work  in  drills  of  dif- 
ferent widths,  that  is  to  say,  the  bearing  wheels  were  adjustable  upon 
the  axle  in  such  a  manner  aa  to  accommodate  the  space  between  the 
rows  of  various  crops,  as  wheat,  barley,  "beans,  turnips,  cabbage,  &c. 
Drill- machines,  which  have  been  loug  iu  use,  were  converted  into  horse- 
lioes  by  removing  the  drill  teeth  aud  substituting  cultivating  shares, 
and  so  adjusting  them  as  to  fit  the  spaces  between  the  rows  of  growing 
plants.  It  was  also  discovered  that  soils  of  different  textures  will  re- 
quire to  be  hoed  with  shares  of  different  form  aud  size,  and  that  noth- 
ing but  experience  in  the  field  can  point  ont  that  which  is  best  adapted 
to  any  particular  soil. 

In  Loudou's  Encyclopedia  of  Agriculture,  sixth  edition,  page  125,  we 
have  the  following  statement : 

In  England,  from  tho  Kcstoratiou  to  the  middle  of  tho  eighteenth  century,  very  little 
improvement  took  place,  either  in  the  cultivation  of  the  Boil  or  in  the  management  of 
live  stock.  Even  clover  and  turnips  (tbe  great  support  of  the  present  improved  sys- 
tem of  agriculture)  were  confined  to  a  few  districts,  aud  at  the  close  of  this  period 
were  scarcely  cultivated  at  alt  by  common  farmers  iu  tho  northern  parts  of  the  island. 
From  tho  whole  Art  of  Husbandry,  published  by  Mortimer  in  1706,  a  work  of  consid- 
erable merit,  it  does  not  appear  tli;it.  yny  ini(iun  fuictjt  was  made  oo  bix  practices  till 
near  tho  cud  of  the  last  century.  In  those  districts  where  clover  and  rye-jjrass  were 
cultivated,  they  were  cut  green  aud  used  for  soiling  as  at  present.  Turnips  were  sown 
broadcast,  hand-hoed,  anil  used  for  feeding  sheep  and  cattle,  aa  thgy  were  used  in 
Hougbtou'a  time,  aud  are  still  in  most  districts  of  England. 

In  the  beginning  of  the  eighteenth  century  a  considerable  improvement  in  the  pro- 
cess of  culture  was  introduced  by  Jethro  Tull,  a  cultivator  of  Berkshire,  who  began  to 
drill  wheat  and  other  crops  about  the  year  1701,  and  whose  Horso-Hooing  Husbandry 
was  published  in  1731.  Iu  giving  a  short  account  of  the  views  of  iliis  eccentric  writer, 
it  is  not  meant  to  enter  into  any  discussion  of  their  merits.  It  will  not  detract  much 
from  his  reputation  to  admit  that,  like  most  other  men  who  leave  the  beaten  path,  he 
was  sometimes  misled  by  inexperience  and  sometimes  deceived  by  a  too  sanguine  im- 
agination. Had  Tull  confined  bis  recommendations  of  drill  husbandry  to  legnminoaj 
and  bulbous-rooted  plants  generally,  and  to  the  cereal  gramina  only  iu  particular  cir- 
cumstances;  and  had  he,  without  puzzling  himself  about  the  food  of  plants,  been  con- 
tented  with  pointing  out  the  great  advantage  in  pulverizing  the  soil  in  most  cases,  and 
extirpating  weeds  iu  every  case,  he  would  certainly  have  deserved  a  high  rank,  ainoug 
the  benefactors  of  his  country.  A  knowledge  of  his  doctrines  and  practice,  however, 
will  servo  as  a  necessary  introduction  to  the  present  approved  modes  of  culture. 
*  *  *  *  The  extraordinary  attention  Tull  gave  to  his  luodo  of  culture  is, 
perhaps,  without  a  parallel.  •'  I  was  formerly  at  much  pains,"  ho  snys,  "  and  at  eonw 
charge,  in  improving  my  drills  for  planting  tbe  rows  at  vory  near  distances,  and  had 
brought  ttieru  to  such  perfection  that  one  horse  would  draw  a  drill  with  eleven  shares, 
making  the  rows  three  inches  and  a  half  distant  from  eno  another,  aud  at  the  samu 
time  sow  in  them  three  very  different-  soils  of  seeds,  which  did  not  mis,  and  these,  too, 

at  different  depths." 

It  will  be  seen  by  these  quotations  that  the  broad  idea  of  cultivating 
more  than  one  row  of  plants  at  a  time  by  horse-power  did  uot  originate 
in  this  country.  What,  then,  are  the  improvements  in  this  implement 
claimed  by  American  inventors!  Perhaps  the  first  and  most  important 
is  the  provision  of  a  driver's  seat  upon  the  frame  of  the  machine,  and 
tho  adaptation  of  the  cultivating  devices  by  which  they  were  brought 
within  tho  perfect  control  and  guidance  of  the  operator.  Invention 
does  not  often  make  gigantic  strides ;  and  hence  we  see  that  little  by 
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jttle  has  been  added  to  the  original  idea,  and  it  is  twder  this  influence 
that  farmers  have  reach«d  the  high  standard  now  presented  in  culti- 
vators. 

Thirty  years  ago,aman  with  a  hand-hoe  could,  by  the  aid  of  a  horse  and 
plow,  for  plowing  furrows  between  the  rows  of  corn,  cultivate  an  acre  in 
i  day.  Now,  with  a  span  of  horses,  and  one  of  our  best  riding  cultiva- 
tors, fifteen  acres  can  be  accomplished,  and  this  with  almost  as  much 
;ase  and  comfort  as  a  day's  journey  in  a  buggy. 

In  looking  back  over  the  last  thirty  years,  and  tracing  from  year  to 
year  the  improvements  that  have  been  made  in  this  implement,  to  more 
perfectly  adapt  it  to  the  cultivation  of  maize,  or  Iudiau  corn,  it  would 
seem  that  this  machine  had  almost  reached  perfection,  and  that  there 
is  little  more  that  is  desirable.  Looking  at  the  subject  from  another 
standpoint,  however,  we  are  forced  to  acknowledge  that  the  field  for 
advancement  is  constantly  enlarging,  and  that  every  new  improvement 
introduced  only  widens  the  area  for  others. 

Let  any  one  trace  tho  successive  steps  that  have  been  taken,  from 
the  initiative  idea  of  Jethro  Tull,  in  the  year  1701,  to  tbe  present  time, 
and  consider  in  this  connection  the  liberal  policy  of  tho  Government  in 
granting  protection  for  improvement  in  art,  and  ho  will  be  no  longer  in 
doubt  as  to  the  cause  of  the  issue  of  so  many  patents  for  improvements 
in  this  and  kindred  inventions. 

It  has  already  been  said  that  different  soils  requiro  different  modi- 
fications of  implements  for  their  management.  How,  a  farmer  who 
purchases  a  cultivator  that  is  well  adapted  to  a  light,  sandy  soil,  while 
bis  own  may  be  heavy,  tenacious,  or  stony,  soou  finds  that  the  machine, 
in  the  form  of  its  shares,  aud  perhaps  in  some  other  details,  is  not  exactly 
what  he  desires,  and  in  order  to  improve  his  tnacbiue  he  makes 
changes  in  this  or  that  particular,  and  finds  its  work  more  satisfactory, 
and,  believing  that  ho  can  benefit-  the  public  as  well  as  himself  by  his 
ingenuity,  applies  for  and  obtains  a  patent  for  bis  invention.  Others 
follow  his  example  in  an  effort  to  improve  their  agricultural  machinery, 
and  thus  little  by  little  is  added  to  the  great  aud  constantly  accumula- 
ting store  of  knowledge;  and  it  is  iu  this  way  that  inventions  grow 
np  from  small  beginnings  to  the  highest  state  of  perfection  hitherto 
attained. 

It  should  not  be  understood  by  this  remark  that  every  alleged  im- 

Krovemeut  is  valuable.  There  are  many  for  which  letters- pateut  have 
een  issued  that  are  scarcely  heard  from  after  their  unobtrusive  birth. 
It  is  only  by  actual  test  in  the  field  that  their  value  can  be  established. 
And  again  there  may  be,  and  no  doubt  are,  mauy  meritorious  inven- 
tions that  are  never  put  to  a  practical  test,  simply  from  the  pecuniary 
inability  of  the  inventor  to  bring  them  into  public  notice.  It  would, 
perhaps,  be  thought  invidious  should  we  attempt  to  draw  a  comparison 
between  cultivators  stilt  operating  under  unexpired  patents  with  older 
inventions.  We  will  therefore  merely  give  an  example  of  the  earlier 
conceptions  in  this  department  in  our  own  country,  and  leave  the  sub- 
ject of  comparison  to  the  reader.     (Plate  Hi.) 

We  cannot  leave  this  branch  of  our  subject  without  allusion  to  another 
fact  that  sceins  to  need  some  explanation.  It  is  sometimes  said  that 
patents  are  refused  I'm'  meritorious  inventions.  This  is  undoubtedly 
true,  at  least  in  some  eases.  Original  inventors  are  not  always  the  first 
inventors.  For  example,  the  straddle-row  cultivator  was  invented  as 
long  ago  as  171)1,  but  this  fact  may  have  remained  unknown  even  to  the 
present  day  to  a  great  majority  of  inventors  of  agricultural  implements 
in  this  country.     In  such  a  rase  a  broad  claim  must,  of  necessity,  be 
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refused.  Again,  an  invention  may  contain  two  or  more  claims,  while 
bat  one  is  really  patentable.  In  the  examination,  references  are  cited 
against  those  only  that  are  old,  and  a  patent  refused  on  that  ground; 
whereas,  if  the  inventor  would  amend  by  erasing  the  anticipated  claims, 
a  patent  would  be  issued.  In  other  cases,  in  which  the  applicant  is 
entitled  to  a  patent,  the  specification  is  ho  imperfectly  prepared  that, 
should  a  patent  be  issued,  it  would  be  worthless  from  lack  of  perspicuity. 
Some  cases  are  fairly  and  properly  rejected  upon  reference.  When  this 
is  the  case,  the  applicant  has  no  cause  for  complaint.  It  is  the  spirit 
of  the  patent  laws  to  grant  fall  protection  to  every  first  and  original 
inventor. 

GRAIN-DRILLS  AND  CORN-PLANTERS. 

From  history  we  are  led  to  believe  that  the  first,  and  for  ages  the 
only,  mode  of  sowing  seed  was  by  hand,  by  which  the  seed  was  used 
with  but  little  economy,  and  scattered  with  but  little  precision.  In  the 
East  it  was  the  custom  to  prepare  the  soil  by  treading  it  with  the  feet  of 
the  ox  and  the  ass.  (Isaiah,  xxxii,  20;  and  Matthew,  xiii,  3.)  History, 
however,  fails  to  tell  us  who  invented  the  first  seeding-machine,  or  even 
where  it  was  made,  yet  it  does  tell  us  that  a  rude  kind  of  drill  has  been 
used  from  a  very  remote  period.  The  husbandmen  of  China,  Japan. 
Arabia,  and  the  Carnatie,  have  drilled  and  dibbled  in  their  seed  from 
time  immemorial.  (Quarterly  Journal  of  Agriculture,  vol,  1,  page  675.) 
There  was  invented  in  Germany,  about  the  year  1056,  a  drill-plow,  the 
construction  of  which  is  unknown.  In  England,  the  first  patent  for  a 
seeding-machine  was  granted  to  Alexander  Hamilton,  November  27, 
1623,  which  was  the  twenty -seventh  patent  granted  under  the  old  law, 
The  construction  of  the  machine  is  not  described  in  the  specification, 
nor  is  a  plate  furnished;  accordingly  we  have  uothing  to  guide  us  in 
arriving  at  an  understanding  of  what  the  machine  was.  All  we  can 
learn  is  set  forth  in  the  following  words,  copied  from  the  title  of  the 
invention : 

A  spiall  priviledgo  graunted  to  Alexander  Hamilton,  esqro.,  (for  twenty-ono  years,) 
of  tlio  sole  practise  w,llii]  England,  Ireland,  and  the  dmons  thereof,  of  a  aewe  inven- 
con,  by  him  invented  and  perfected,  as  well 
sowinge,  seedinge,  and  settinge  of  corn  am 
than  by  anio  other  means  heretofore  used. 

About  the  year  1733,  Jethro  Tull  invented  a  machine  to  sow  wheat 
and  turnip  seed  in  drills,  three  rows  at  a  time,  and  to  Tull  is  given  the 
credit  of  inventing  the  cylinder  with  cavities  in  the  surface  of  the  same 
for  feeding  the  seed.  About  the  year  1790  James  Cooko  invented  a 
machine  by  which  manure  was  deposited  with  the  seed.  It  is  observed 
that  while  in  later  English  inventions  machines  were  constructed  to 
plant  several  drills  at  a  time,  and  also  to  adjust  the  machine  so  that  the 
drills  would  be  a  greater  or  less  distance  apart,  yet  until  William  Groun- 
sell  obtained  his  patent,  June  12, 1839,  it  does  not  appear  that  a  machine 
was  constructed  to  drop  the  grain  in  hills,  or  at  intervals,  the  distances 
of  which  could  be  regulated  at  will. 

In  the  cultivation  of  corn  and  other  cereals  in  this  country,  in  the 
earlier  times,  the  condition  of  the  newly  cleared  land  precluded  the  em- 
ployment of  machinery  in  the  planting  and  sowing  of  seeds;  and  hence 
com  was  planted  by  hand,  and  wheat  and  other  small  grains  were  sown 
broad-cast.  Machinery  could  not  have  been  made  available  to  any 
great  extent  for  this  purpose,  in  consequence  of  the  presence  of  roots 
and  stamps  of  trees  of  the  primitive  forests ;  and  it  was  not  until  the 
lands  of  the  New  England,  Southern,  and  Middle  States  had  become 
cnltivated,  and  immigration  extended  to  the  prairies  of  the  West,  that 
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a  necessity  for  this  class  of  agricultural  machinery  was  felt.  The  first 
patent  granted  for  a  com  planter  in  this  country  was  Jo  Eliakim. 
Spooncr,  of  Vermont,  January  25,  1799;  the  first  for  a  cotton-planter 
to  Christopher  Ford,  of  Virginia,  May  26;  1825.  From  ISflO  to  1828 
there  were  but  few  patents  granted  tor  seeding-machines  of  any  descrip- 
tion. August  13,  1828,  a  patent  was  granted  to  Austin  H.  and  Levi 
Bobbins  tor  a  machine  for  planting  different  seeds.  Tho  machine  is 
placed  upon  a  frame  and  wheel  similar  in  construction  to  that  of  a  com- 
mon wheel-barrow,  and  was  pushed  over  the  ground,  tlieoperator  walk- 
ing behind.  A  writer,  speaking  of  this  machine,  in  Sovember,  1828, 
sets  forth  its  value  as  follows: 

Them  can  be  no  difficulty  in  the  application  of  this  machine  to  the  planting  of  any 
kind  of  tieiKls,  and  any  nninlier  of  thorn  at  a  time,  and  at  any  required  distance,  as  fast 
as  a  man  can  walk.  When  the  rows  are  sot  four  feet  apart  oiio  way  and  eighteen 
inches  the  other,  there  is  no  difficulty,  nor  is  it  a  very  hard  day's  work,  for  a  man 
to  plant  ten  acres  after  the  ground  is  properly  prepared  to  reccivo  the  seed. 

August  22,  1828,  a  patent  was  granted  to  Orson  Starr,  of  Richmond, 
Ontario  County,  New  York,  for  a  "  machine  for  planting  grain  and  other 
seeds."  This  machine  di tiers  from  the  oue  above  mentioned  in  several 
particulars.  It  has  handles  and  a  beam  similar  to  the.  common  plow, 
supported  from  the  rear  by  wheels ;  beneath  and  about  the  center  of 
the  beam  there  is  a  shovel  plow  to  opeu  tho  fcrrow  for  the  reception  of 
the  seed,  and  to  the  rear  of  the  machine  is  attached  an  iron  scraper  to 
close  the  furrow  after  the  seed  is  dropped.  On  the  top  of  the  beam  is 
placed  a  hopper  in  which  a  cylinder  is  made  to  revolve  by  suitable 
mechanism.  The  cylinder  is  made  of  sheet  iron ;  the  edge  of  it  ia  |>erfo- 
rated  at  suitable  distances  to  receive  pieces  of  metal  which  act  as  valves 
working  upon  a  pin,  and  forced  out  by  spriugs  contained  within  the 
wheel,  so  as  to  project  beyond  its  periphery,  but  capable  of  being  forced 
in  when  passing  the  ends  of  the  slot  in  the  bottom  of  the  hopper. 
These  valves  contain  the  quantity  of  seed  to  be  dropped  in  each  hill,  and 
may  be  more  or  less  numerous  according  to  the  distance  at  which  they 
are  to  bo  dropped  in  tho  furrow.  For  a  full  description  and  representa- 
tions of  the  two  last-named  machines,  see  the  FruulUin  Journal,  vol. 
6,  second  series,  pages  343  to  348. 

Numerous  patents  have  been  taken  out  within  tho  past  few  years  for 
seeding  machines,  which  may  he  divided  into  tho  following  classes,  viz : 
1st.  Broadcast  seeders,  by  which  the  seed  is  sown  broadcast  over  the 
laud,  2d.  Grain  drills,  by  which  the  seed  is  deposited  in  drills.  3d. 
Cora  planters,  by  which  the  seed  is,  for  the  most  part,  planted  iu  hills. 
4th.  Cotton  planters.  5th.  Potato  planters.  Sot  a  few  persons  have  at- 
tempted to  combine  all  the  above-named  machines  in  one,  and  besides 
add  a  plow,  harrow,  cotton -chopper,  and  cultivator.  It  is  enough  to 
say  that  the  attempt  has  been  a  failure.  A  machine  can  easily 
be  so  arranged  as  to  be  changed  from  a  grain  drill  to  plant  iu 
hills,  by  diminishing  the  number  of  cavities  on  the  dropping  wheel ; 
then,  by  removing  tho  dropping  mechanism  the  machine  may 
be  used  as  a  wheel  cultivator,  a  wheel  plow,  or  a  harrow,  or  even  a 
land-roller  may  be  attached ;  but  to  plant  cotton  or  potatoes  a  general 
change  iu  the  whole  dropping  mechanism  would  be  required.  Cotton 
seed  cannot  be  dropped  with  accuracy  cither  by  a  slide  or  by  a  revolv- 
ing cylinder,  owing  to  the  lint  with  which  the  seed  is  covered.  It. 
requires  a  cylinder  (revolving  in  the  bottom  of  the  hopper)  provided 
with  arms,  slightly  curved  in  the  direction  in  which  they  move,  so 
that  as  the  aims  puss  through  a  slot  in  the  bottom  of  the  hopper  a 
certain  quantity  of  the  seed  will  be  carried  with  them.  Potatoes  could 
26  A 


402  AGRICULTURAL   REPORT. 

not  be  planted  because  the  whole  dropping  mechanism  is  too  small.  To 
plant  potatoes,  a  cylinder  with  arms  similar  to  the  cotton  planter  is 
required,  but  placed  higher  in  the  hopper.  Each  of  these  arms  (being 
sharp  at  the  end)  picks  up  a  potato  as  they  revolve,  the  cylinder  being 
so  arranged  as  to  allow  its  arms  to  pass  through  the  side  of  the  hopper 
(instead  of  the  bottom,  as  in  the  cotton  planter,)  into  a  tube  or  spout 
where  the  potatoes  arc  deposited  by  the  arms  of  the  cylinder,  and  theuc* 
conveyed  to  the  ground. 

POTATO  DIGGERS. 
■There  is  no  agricultural  implement  (except,  perhaps,  the  steam  plow) 
requiring  more  improvement  than  tue  potato-digger,  it  being  very  doubt- 
ful if  there  ever  was  one  constructed  which  can  be  pronounced  a  snc- 
cess,  among  the  many  hundreds  upon  which  a  vast  amount  of  money 
and  lalior  have  been  bestowed,  although  reports  have  been  received  of 
satisfactory  work  under  favni-able  circumstances.  At  the  beginning  of 
the  present  century  we  And  that  in  England  the  mode  of  taking  up  the 
potatoes  depended  very  much  upon  the  manner  in  which  the  seed  was 
planted.  If  planted  tu  drills,  a  furrow  was  turned  from  cacb  side  of 
the  drill,  and  then  that  part  of  the  (bill  in  which  the  potatoes  were  lodged, 
was  turned  over  witli  a  plow ;  or  after  the  furrows  were  turned  from  each 
side  of  the  drill,  the  rahfille  was  turned  over  with  a  hand-fork.  At 
other  times  a  spade  was  nsed  for  the  same  puniose.  If  the  potatoes 
were  planted  in  hills,  which  was  rarely  done,  a  fork  or  spade  was  the 
only  implement  used.  There  was  also  used  in  England,  about  the  be- 
ginning of  the  present  century,  "an  implement  for  tearing  the  furrow 
to  pieces  and  laying  bare  the  mass  of  the  crop,"  consisting  of  the  ordi- 
nary plow-beam  and  bandies  with  a  crosspiece  attached  to  the  rear  of 
the  beam,  to  which  was  affixed  a  diagoual  harrow  having  three  or  four 
vertical  teeth.  After  this  harrow  bad  been  once  over  the  ground,  the 
potatoes  unearthed  by  the  operation  were  picked  up,  and  then  the 
ground  was  cross  burrowed  and  the  potatoes  uncovered  by  this  second 
harrowing  were  gathered.  While  at  this  time,  in  our  own  country,  po- 
tatoes were  unearthed  generally  by  the  common  hoe,  we  believe  the 
idea  of  digging,  separating,  and  gathering  potatoes  by  one  opera- 
tion— by  passing  once  over  the  ground — originated  here,  and  the 
machine  by  which  the  same  was  to  be  done  was  iuvented  and  con- 
structed by  an  American.  While  the  ttrst  efforts  in  this  direction  were 
not  entirely  successful,  those  who  have  the  most  nearly  attained  success 
within  the  past  lew  years  have  employed  the  same  mechanism,  operat- 
ing upon  the  samo  principle,  and  constructed  in  substantially  the  same 
manner,  as  the  first  machine  made  for  this  purpose. 
Among  the  first  inventors  in  this  line  was  Levi  Rice,  of  Itobbinstou, 
Washington  County,  Maine,  who  obtained  a  patent  for  his  machine 
'"no  29, 1.S33,  which  he  describes  as  "  a  machine  for  fun-owing,  dropping 
iu  covering,  and  for  digging  potatoes."  The  machine  consists  of  a 
ivoop  or  shovel  at  the  extreme  front  of  the  frame,  which  raises  the  po- 
a  toes  and  dirt  together,  which,  as  the  machine  is  moved  forward,  pass  on 
d  endless  belt  or  apron,  while  a  roller  shakes  the  same,  causing  the 
drt  to  fall  through  the  open  belt  or  apron  to  the  ground,  while  the  po- 
""""•  '>ass  along  to  the  end  of  the  apron  and  fall  into  a  box  placed  oil 
w  of  the  frame.  The  rear  of  the  frame  is  supported  by  an  axle-' 
-1  I  wheels,  the  wheels  containing  spikes  to  keep  them  from  slip- 
■—.L  ""•  apron  is  moved  by  cog  wheels,  one  of  which  is  placed  on  the 
"L..  -  .,1  Mhj  other  on  a  shaft  or  cylinder  above,  around  which  the 
t     .,      «      rw-i   ii-f    ii ver«  h"  «''"<*  the  shovel  or  scoop  is  regu- 
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lated,  to  take  more  or  less  earth  as  required.  The  whole  is  supported 
by  a  triangular- shaped  frame,  to  the  forward  part  of  whieh  the  shovel 
or  scoop  is  attached,  which  vests  on  the  (.'round,  while  the  rear  pan  is 
supported  by  the  axlctree  and  wheels  before  mentioned.  Beueatb  and 
to  the  frame  ore  attached  three  plows,  placed  in  the  form  of  a  triangle, 
to  be  used  when  the  machine  is  required  as  a  planter.  Tho  forward 
plow  opens  the  furrow  for  the  reception  of  the  seed,  and  the  other  two 
cover  the  furrow  after  the  seed  is  dropped.  The  dropping  mechanism. 
is  not  described  by  the  inventor,  and  the  original  papers  were  destroyed 
by  Are  when  the  United  States  Pateutoflice  was  burned.  While  the  prin- 
ciple above  set  forth  has  been  generally  followed  in  the  construct  ion  of 
potato  diggers,  it  is  deemed  proper  to  remark  that  in  somo  machines  a 
revolving  disk  has  been  substituted  for  the  shovel  or  scoop  and  apron. 
These  dinks  have  been  used  in  a  variety  of  positions ;  as,  for  instance,  biting 
plaoed  upon  a  longitudinal  shaft  revolving  in  the  center  of  the  frame 
and  operated  by  suitable  mechanism.  In  other  machines  the  disk  is 
placed  upon  a  vertical  shaft,  and  iu  others  upon  a  shaft  exteuding  over 
the  rear  of  the  frame  and  inclined  to  the  side  of  it  at  an  angle  of -about 
46°.  The  general  construction  of  these  disks  consists  in  a  hoop  placed 
upon  the  shaft  conveying  the  power.  To  this  hoop  are  bolted,  or  other- 
wise firmly  secured,  arms  or  tines,  which  are  either  curved,  straight,  or 
spiral,  as  desired,  arranged  to  go  beneath  or' through  the  hill  or  drill, 
acourdiug  to  the  construction  of  tho  machine.  Others  have  used  a 
common  shovel-plow,  provided  with  bandies  and  beam,  with  a  rack 
pivoted  to  tho  rear  of  it.  This  rack  is  agitated  by  a  wheel  with  pro- 
jecting arms,  which  strike  a  friction  roller  pivoted  to  the  rack,  thus  giv- 
ing to  the  rack  the  necessary  motion  for  separating  the  earth  from  the 


cess,  aud  we  instinctively  ask,  Why  *  Can  it  be  that  it  is  impossible  to 
construct  a  successful  potato-digger  J  We  think  not,  but  believe  that 
one  could  be  constructed  upon  the  general  principles  already  applied.  It 
must  be  considered,  however,  that  we  have  a  treacherous  soil  to  deal 
with,  which,  as  it  is  agitated,  divides  itself  into  minute  particles,  aud 
introduces  itself  into  every  opening  of  our  mechanism  with  which  it 
comes  iu  contact,  and  serves  to  retard  motion.  Another  fault  is,  that 
the  earth  is  raised  too  high,  which  requires  double  the  power  that 
should  bo  required  to  do  the  work.  The  potatoes  must  bo  raised,  it  is 
true,  but  the  less  wo  raise  the  earth  the  less  power  we  require. 
Another  useless  expenditure  of  jKiwer  is  in  driving  ratchets  and  pawls 
and  operating  springs ;  and,  still  further,  the  general  construction  of  the 
machine  is  too  cumbersome,  and  we  might  add  that  iu  many  instances 
the  ground  is  not  properly  prepared  belore  planting. 

STEAM  FLOWISG. 

This  subject  lias  been  so  fully  discussed  in  the  reports  of  the  last  three 
years  that  a  few  words  will  sullice  to  convey  all  the  information  in  our 
possession  upon  the  subject  of  recent  attempts  at  improvements.  1'or 
the  last  year  but  two  applications  for  patents  have  been  liled  fir  sloam 
plows,  and  these  are  based  upon  suggestions  set  I'onli  in  :tn  ;<:-s:ei;>  upon 
this  subject  in  the  report  of  18(17.  These  application';  sliov.-  0;;i  the 
subject  has  been  considered  in  its  proper  light,  aud  il  is  believed  with 
results  favorable  to  the  liual  solution  of  (his  important  question,  lint 
the  problem  is  not  yet  fully  solved.  It  requires  time,  the  exorcise  of 
inventive  genius,  and  a  large  outlay  of  capital,  to  hually  settle  the  ques- 
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tion  of  the  utility  and  practicability  of  the  application  of  steam  power 
to  the  cultivation  of"  crops. 

Redmonds  steam-plow. — Plate  17  represents  a  steam-plow  patented  by 
Owen  Redmond,  of  Rochester,  New  York.  The  illustration  is  copied 
from  a  photograph  of  the  machine  at  work  in  the  field;  a  gang  ot 
six  plows,  designed  to  go  with  the  engine,  has  siDoe  been  constructed, 
intended  to  be  operated  by  one  man,  who  may  also  be  the  fireman.  The 
machine  is  five  feet  ten  inches  wide  and  weighs  lens  than  5,000  lbs.  The 
boiler  is  placed  directly  between  the  two  driving-wheels.  The  tender 
carries  a  two-barrel  water-tank,  npon  which  is  the  seat  of  the  engineer. 
The  hold  of  the  engine  on  the  gronnd  is  secured  by  tbe  protrusion  of  a 
series  of  fluke-shaped  anchors  through  the  rim  of  each  wheel,  which  are 
pressed  into  tho  ground  by  a  cam  on  a  friction  roller  on  the  stem  of  the 
anchor,  the  cam  being  held  by  a  coil  spring,  which  gives  if  the  anchor 
meets  with  unusual  obstruction.  The  force  required  to  drive  the  anchors 
is  a  lilting  qne  on  the  wheels,  tending  to  prevent  them  from  sinking  into 
tbe  soil.     It  is  claimed  that  this  machine  can  plow  three  acres  an  hour. 

Lord  Dunmorc's  steam-plow. — Plate  18  is  an  illustration  of  Lord  Dun- 
mere's  three-furrow  balance  steam-plow  with  traction  engine,  exhibited 
in  the  presence  of  a  committee  of  the  Royal  Highland  and  Agricultural 
Society.  Lord  Dunmore  had  been  interested  and  successful  in  experi- 
ments in  cultivating,  pulling  out  tree-roots,  carrying  timber,  hauling 
railway  luggage,  cutting  hay  and  straw,  working  sawmill,  pumping 
water,  and  various  other  useful  work,  in  which  successful  competition 
was  maintained  with  horse  labor;  and  he  determined  to  test  fully  its 
capabilities  for  plowing,  but  was  unsuccessful  until  he  invented  the 
three- furrowed  balance-plow  shown  in  the  engraving.  The  experimen- 
tal trial,  after  a  Heavy  tall  of  rain,  upon  land  untouched  by  plow  share 
for  forty  years,  gave  much  promise  of  future  success.  It  eat  clean  and 
straight  furrows  six  inches  by  ten  inches,  five  acres  per  day,  at  a  cost  of 
19s. !)((.,  or  about  $1  per  acre. 


FOOD    PRODUCTS    OF    THE    NORTH    AMERICAN 
INDIANS. 

An  inquiry  into  the  means  of  subsistence  of  the  aborigines  is  attended 

with  much  curious  interest.     It  discloses  many  plants  almost  unknown 

to  the  people,  and  very  little  known  to  science,  which  may  be  utilized 

in  the  arts  and  in  food  products.    This  paper  has  been  prepared  with 

reference  to  so  probable  a  result.     The  articles  of  food  hereafter  enuin- 

irated  may  not  be  employed  by  and  may  be  unknown  even  to  snch  tribes 

is  receive  annuities,  or  which,  being  partly  agricultural,  dwell  in  villages, 

md  are  otherwise  provided  for ;  but  tho  wilder  Indians,  who  roam  over 

housands  of  square  mile3  of  territory,  are  almost  entirely  dependent 

.|>on   them   for  existence.     Their  habits  have  naturally  become  no- 

uiadic;  the  camping-ground  atone  place  being  exhausted,  a  removal  to 

mother  is  imperative.     Sometimes  in  autumn,  when  fruits  and  grain 

■e  ripe,  the  women  gather  a  small  store  for  winter.    Exposed  to  tho 

■cissitudes  of  the  weather,  improvident  and  reckless  of  the  future, 

lending  on  their  bows  and  arrows,  their  nets  and  traps,  gorging 

•-"•"lives  when  the  opportunity  is  offered,  and  stolidly  submitting 

--*_  vat'™  '■>  seasons  of  scarcity,  and  at  all  times  indolent,  the  art  of 

.....i-i  in..      .,,->  in  either  nnkT)*™»*  ti  tr  -ie=nii«»1  by  *iwn.    When  the 
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larger  game  tails,  with  senses  sharpened  by  hunger  they  snatch  the 
smallest  and  vilest  animals  and  insects,  or  insipid  and  innutritions  roots 
and  grass.  Nothing,  howevercoarseandfilthy,i8rejected;  there  is  nothing 
that  grows  out  of  the  ground  or  that  creeps  upon  its  surface  which  they 
will  not  devour,  unless  it  is  known  to  be  poisonous.  The  Indian's  dwell- 
ing is  sometimes  a  wigwam ;  not  unfrequently  the  hollow  of  a  tree  or  a 
cave  in  the  rocks ;  even  a  pile  of  brush  to  the  windward  of  his  camp- 
fire  is  sometimes  the  only  shelter  of  his  family.  It  is  thus  evident  that 
in  his  mode  of  foraging  he  resembles  in  his  nature  the  more  savage  ani- 
mals which  share  the  forests  with  him,  and  which  frequently  fall  a  prey 
to  his  ferocity,  as  he  does  sometimes  to  theirs. 

BOOTS  AND  TUBERS. 

Grovnd-nut,  (Apios  tubcrosa.) — The  tuber  of  this  common  plant,  which 
grows  on  the  banks  of  streams  and  in  alluvial  bottoms,  is  the  true 
pomme  de  terre  of  the  French,  and  the  modo,  or  wild  potato,  of  the 
Sioux  Indians,  anil  is  extensively  used  as  an  article  of  diet.  When 
properly  boiled  it  is  by  no  means  unpalatable.  It  should  not  be  con- 
founded with  the  ground-nut  of  the  South. 

Dill,  (Attethum  graveolens,)  called  by  the  Snakes  and  Shoshone  Indians 
yam  pah. — This  spindle  shaped  root  grows  in  low,  timbered  bottoms,  and 
is  esteemed  as  the  best  of  its  kind  when  used  for  food.  It  is  analogous 
to  the  parsnip,  and  is  an  article  of  commerce  among  the  Indians.  '  The 
seeds  are  used  to  flavor  soup. 

Milkweed,  (Asclepias  tubcroita.) — The  stem  of  this  plant  expands  under 
ground  into  a  tuber  of  considerable  size,  which  is  boiled  for  food.  The 
flowers  are  odoriferous,  and  the  Sioux  of  the  Upper  Platte  River  pre- 
pare from  them  a  crude  sugar  by  gathering  them  in  the  morning  before 
the  dew  is  evaporated.  They  also  cat  the  young  seed-pods  of  the  plant, 
after  boiling  them  with  buffalo  meat.  Some  of  the  Indians  of  Canada 
use  the  tender  shoots  of  this  species  as  wo  use  asparagus. 

California  hone-chestnut,  (jEscuIus  Californica.) — An  ornamental  ■ 
dwarf  tree,  producing  large  quantities  of  fruit.  To  render  the  nuts  edi- 
ble, after  being  pulverized,  water  is  freely  used  to  remove  their  disa- 
greeable, bitter  taste,  and  they  are  then  made  into  bread.  The  ludians 
of  California  use  this  food  in  large  quantities. 

American  aloe,  (Agave  Americana.) — This  plant  is  commonly  called 
mescal,  and  forms  one  of  the  chief  articles  of  food  of  the  Indians  of  New 
Mexico,  Arizona,  and  Sonora  iu  Mexico.  It  grows  upon  the  most  barren 
mountains,  and  is  taken  for  food  when  old  enough,  at  any  season  of  the 
year.  It  is  in  its  prime,  however,  when  about  putting  forth  its  flowering 
stem.  To  prepare  it  for  use,  the  leaves  arc  cut  off  at  the  base,  or  crown, 
leaving  a  hard,  white,  bulbous  mass,  measuring  one  or  two  feet  in  cir- 
cumference, having  a  flavor  like  chestnuts,  but  somewhat  peppery.  It 
cannot  be  eaten  in  its  fresh  state,  but  must  be  cooked.  For  this  purpose 
the  Indians  dig  a  hole  or  pit  teu  to  twelve  feet  in  diameter  and  three 
feet  deep,  lined  with  stones,  upon  which  a  fire  is  made  aud  the  stones 
thoroughly  heated.  The  lire  being  removed,  a  layer  of  damp  grass  is 
placed  on  the  rocks;  then  the  bulbs,  which  arc  covered  with  the  tender 
inside  leaves  taken  from  the  crowns;  a  layer  of  grass  is  placed  over 
these,  and  over  all  a  thick  coating  of  earth.  After  three  days  the  con- 
tents of  the  pit  are  found  to  be  thoroughly  baked,  and  converted  to  a 
sweet,  juicy  article  of  food,  a  favorite  for  use  in  camp,  of  a  brown 
color,  and  resembling  pears  in  taste.  It  is  used  as  au  article  of  com- 
merce, and  when  the  writer  was  at  Camp  Grant,  Arizona,  the  Apaches 
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often  brought  it  to  the  post  for  trade,  where  it  found  a  ready  market, 
as  it  is  not  only  pleasant  to  the  taste,  but  acts  as  an  antiscorbutic,  so 
necessary  at  military  posts  in  the  Territory  of  Arizona.  Cut  up  into 
slices,  it  is  easily  dried  aud  retains  its  sweetness  for  years,  as  evidenced 
by  specimens  in  the  Smithsonian  Institution,  now  three  years  old.  If 
the  crown  of  the  Agave  be  charred  to  blackness  and  mingled  with  water, 
a  fine  black  paint  is  produced,  which  is  used  by  the  Apaches  to  paint  their' 
faces.  The  leaf,  when  washed  and  dried,  is  employed  by  the  Indiana 
for  smoking,  like  tobacco ;  but  being  sweet  aud  gummy,  it  chokes  ap 
the  pipe.  The  llualipais,  of  Arizona,  press  the  roasted  heart  and  leaves 
of  the  mescal  into  thin  cakes,  thirty  inches  long  and  eighteen  broad, 
and  trade  them  to  the  Moqiiis  Indians  for  corn.  In  this  form  it  has  a 
shining,  granulated  look  like  opium.  The  crowns  are  sometimes  baked 
in  hot  ashes,  but  are  not  so  good  as  when  baked  in  the  pit  It  is  a 
common  practice  in  uncovering  a  mescal  pit  to  collect  the  roasted  leaves 
into  suitable  bundles  and  press  them  flat.  They  soon  dry  and.  are  very 
.  sweet,  but  inferior  to  the  crown.  These  roasted  leaves  being  of  a  fibrous 
nature  entangle  a  white  man's  teeth  to  an  objectionable  extent.  The 
leaf  has  a  dirty,  black,  striugy  look,  but  it  is  the  favorite  food  of  the 
Apaches,  and  when  they  are  at  war  or  on  the  hunt  packages  of  it  are 
tied  up  with  strings  aud  carried  around  the  person,  or  made  last  to  the 
saddle,  and  are  their  only  subsistence.  A  fine  mescal  spirit  is  prepared 
by  the  Papajos  aud  Apaches  from  the  roasted  heart  of  the  Agate 
Americana.  The  sugar  is  developed  by, heat  during  the  roasting,  aud 
when  taken  out  of  the  pit  the  heart  is  cut  iuto  pieces,  and  put  into 
hide  bags  or  earthen  jugs.  Water  is  then  poured  over  it,  fermentation 
follows,  and  at  the  end  of  a  week  it  is  distilled.  The  process  is  carried 
on  in  secret.  It  is  a  strong,  fiery  drink,  but  not  half  so  injurious  as 
modern  whisky.  It  is  much  used  by  Mexicans,  and  will  tempt  an  In- 
dian to  any  undertaking  which  promises  to  furnish  a  supply.  The 
wasted  pulp,  when  cut  up,  mixed  with  water,  and  boiled,  forms  a  fine 
simp,  ami  when  dissolved  in  cold  water  forms  a  pleasant  drink  and  an 
■  excellent  sauce  to  the  usually  very  dry  and  insipid  articles  of  Indian 
food.  Although  the  roasted  root  is  very  dark,  the  distilled  spirit  is  of 
a  clear  yellow  color.  It  cannot  be  adulterated  with  water  without  im- 
mediately rendering  it  ropy  and  distasteful,  the  water  precipitating 
some  mucilaginous  matter  or  resin  contained  in  it, 

The  leaves  of  this  plant  afford  an  excellent,  stroug,  and  rather  coarse 
fiber.  The  Indians  of  Arizona  and  Southern  California  use  it  exten- 
sively, preparing  it  cither  by  drying  the  leaves  and  beating  the  dry 
pulp  from  the  fiber,  or  by  using  the  fresh  leaves  and  soaking  in  water 
until  the  rotten  pulp  falls  off  the  fiber.  On  one  occasion,  when  the 
writer  was  out  against  the  Apaches  with  a  scouting  party,  twenty  of 
whom  were  Papajos,  our  Indian  allies,  when  camping  during  the  day, 
would  gather  the  dead  plants  after  they  had  bloomed,  beat  ont  the 
dry  pulp  from  the  fiber,  and  twist  the  latter  into  picket  ropes;  and,  on 
the  expiration  of  the  scout,  they  had  many  lariats  for  sale  made  of  this 
article. 

BalsamorrMza  incana  and  B.  telianthoides. — Both  of  these  species 
have  thick  roots,  which  are  eaten  by  the  Nez  Pcrces  Indians  without 
previous  cooking. 

Pimple  mallow,  (Oallirrhoe  pedata.) — The  root  of  this  plant  resembles 
a  parsnip,  and  is  used  as  food  by  the  Indians  of  Nebraska  and  Idaho. 

Wild  na^o,  (Oalochorttu  Intern,  Fig.  5,  Plate  1.) — The  Utabs  call  it 
sago-  The  root  is  the  size  of  a  walnut,  very  palatable  aud  nutritious. 
The  Indian  children  of  California,  Utah,  and  .Arizona  prize  it  as  the 
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children  of  the  whiles  do  confectionery.  The  Mormons,  during  tlieir 
first  years  in  Utah,  oonanmed  this  root  extensively. 

Udoswiamoatana. — The  Nez  Purees  Indiana  collect  the  tuberous  roots 
of  this  plant  ;md  boil  them  like  potatoes.  They  are  the  size  of  a  man's 
linger,  of  a  very  agreeable  taste,  with  a  cream-like  flavor. 

Licorice,  {GlyvyrrltuM  lepidota.) — This  American  lorm  of  licorice  root 
is  enten  by  the  Indians  of  Alaska  and  the  northwestern  States. 

Wild  artichoke,  (Ueiiantiau  tuberoftuv.) — Very  common  on  the  river 
banks  of  the  St.  J?cterV  and  St.  Croix,  and  is  muck  eaten  by  the  Dakota 
Indians. 

Scloseiatlinm  Califorideum. — The  tubers  of  this  species  form  one  of 
the  dainty  dishes  of  the  Oregon  Indians.  They  are  black,  but  when 
boiled  like  potatoes  tliey  burst  open  lengthwise,  showing  a  snowy-white 
farinaceous  substance,  which  has  a  sweet,  cream-like  taste,  with  n  slight 
parsley  flavor.  It  is  an  excellent  root,  the  cultivation  of  which  might 
prove  useful  among  the  whites. 

.  Wild  potato  rine,  (Ipomcea  leptopkyUa.) — This,  showy  plant  of  the  dry 
deserts  of  the  West  is  commonly  culled  man  root,  or  man  of  the  earth, 
being  similar  in  size  and  shape  to  a  man's  body.  The  Obeyeuncs,  Ara- 
pahocs,  and  Kiowas  roast  it  for  food  when  pressed  by  hunger,  but  it  is 
by  no  means  palatable  or  nutritious.  Its  enormous  size  and  depth  in 
the  ground  make  its  extraction  by  the  ordinary  Indian  implements  a 
work  of  much  difficulty. 

White  Lctrixia,  {Lewieia  rcdirira.) — The  Indians  of  California  call  it 
spntulum.  The  root  is  large  and  fusiform,  the  outer  portion  of  a  dingy 
color,  the  inner  white  and  farinaceous.  It  abounds  iu  concentrated 
nutriment,  a  single  ounce  of  the.  dried  article  being  sufficient  for  a  meal. 
It  is  worthy  of  cultivation. 

l'ellotc  pond  Uli/,  (Nuphar  adoena.) — The  roots  grow  four  or  five  feet 
deep  iu  water,  and  Indian  women  dive  for  them,  obtaining  large  quanti- 
ties, one  or  two  feet  long.  They  are  very"  porous,  slightly  sweet  and 
glutinous,  generally  boiled  with  wild  fowl,  inn  often  roasted.  Muskruta 
store  large  quantities  of  these  roots  in  their  dwellings  for  winter  use, 
which  the  Indians  contrive  to  steal.  The  plant  is  culled  tah-wah-pah 
by  the  Dakota  Indians.  The  seeds  form  an  important  part  of  the  diet 
of  the  Klamath  Indians  of  California,  and  when  pulverized  they  arc 
made  into  bread  or  gruel,  but  are  often  parched  and  eaten  as  pop-corn. 

Ginntng,  ( I'anox  korridum.) — Some  of  the  Alaska  Indians  believe  that 
the  root  oi'  this  plant,  consumed  by  their  sorcerers,  gives  them  power 
over  others.  It  is  therefore  an  important  ingredient  ol  the  medicine- 
man's commodities. 

Knime  root.  (Pcttcetlanum  umhij/uum,  Tigs.  -'  and  3,  Plate  1.) — The 
root  of  this  plant  is  dug  in  April  or  May  when  in  bloom.  It  grows  on 
hills  and  mountains  which  an'  so  poor  that  grass  will  not  glow  upon 
them.  When  fresh  it  is  like  the  parsnip  in  taste,  and  as  it  dies  becomes 
briltlf  and  very  white,  with  an  agreeable  taste  of  mild  celery.  It  is  easily 
reduced  In  Hour.  When  ils  brown  epidermis  is  removed,  innumerable 
small  dots  are  revealed.  I  loth  the  roots  and  the  Hour  will  keep  several 
months,  ll  is  sometimes  called  bread  or  biscuit  root  by  travelers,  and 
Kotise  root  by  the  Indians  of  Oregon  and  Idaho.  The  Canadians  know 
it  iiy  ihe  name  of  H-u-im-  blaav.  After  the  bread  has  been  made  a  short 
iinii',  its  iasle  is  not  unlike  that  of  stale  biscuits.  When  the  roots  have 
been  pounded  line,  the  ilour  is  pressed  into  tint  cakes,  one  foot  wide, 
three  feel  long,  and  from  a  quarter  to  half  an  inch  thick,  of  an  oblong 
rectangular  tonn,  with  a  hole  in  the  middle  by  which  they  are  fastened 
on  the  saddles  when  traveling.    The  cakes  have  a  ribbed  appearance, 
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caused  by  being  laid  ou  sticks  stretched  over  tlie  tent  fires,  for  the  pur- 
pose of  smoke-drying  or  baking  the  bread.  When  broken  up  the  bread 
has  a  coarse  granulated  appearance,  especially  when  not  ground  very 
fine,  and  is  very  insipid. 

Prairie  potato  or  bread  root,  (Psoralen  esculenta,  Fig.  i,  Plate  1.)— 
It  is  also  called  Indian  turnip,  pomme  de  prairie  of  the  French,  and 
tip-sin  nah  of  the  Sioux,  who  use  this  root  very  extensively.  It  is  gen- 
erally the  size  of  a  hen's  egg,  of  a  regular  ovoid  shape,  with  a  thick, 
leathery  envelope,  easily  separated  from  its  smooth  internal  parts,  which 
become  friable  when  dry,  and  are  readily  pulverized,  affording  a  light, 
starchy  flour.  It  is  of  a  sweetish  turnip-like  taste,  is  often  cut  in  thin 
slices  and  dried  for  winter  use,  and  is  very  palatable,  however  prepared. 
The  Indians  of  Kansas  and  Nebraska  consider  this  root  an  especial  lux- 
ury. The  Indians  of  the  St.  Croix  Biver  offer  these  roots  as  a  peace- 
offering  to  the  Great  Spirit. 

Brake  or  bracken  (Pteris  aquilina.) — The  root  of  this  species  of  fern  is 
eaten  by  several  of  the  northern  tribes  of  Indians.  It  is  about  the  size 
of  a  man's  finger,  externally  black,  and  rather  rough,  and  easily  sepa- 
rated from  the  heart,  which  is  white..  After  beiug  roasted  it  resembles, 
both  in  appearance  and  flavor,  the  dough  of  wheat.  It  has  a  pungency 
which  is  disagreeable  to  the  whites,  but  by  the  aborigines  is  much  rel- 
ished, aud  it  proves  to  be  nutritious. 

Cattail  flag,  (Scirpus  lacu&tris.) — The  root  of  this  plant  is  much  eaten 
by  the  Indians  of  the  Upper  Missouri.  In  California  it  is  called  tule 
root,  and  is  a  great  favorite,  whether  raw,  or  pounded  aud  made  into 
bread.  The  flour  is  white,  sweet,  and  very  nutritious.  The  roots  are 
sometimes  bruised,  mixed  with  water,  and  boiled,  when  a  good  sirup  is 
produced.  The  Coeopah  ludiaus,  of  Arizona,  before  starting  od  a 
journey  procure  some  of  these  roots  to  chew  as  a  preventive  of  thirst, 
and  at  the  same  time  to  afford  them  nourishment.  The  roots  resemble 
artichokes,  but  are  much  longer. 

Arrowhead,  (Sagittaria  variabilis.) — Sometimes  called  swan  or  swamp 
potato.  The  Chippewa  name  for  it  is  wab-es-i-piuig.  It  grows  in  muddy 
margins  of  northwestern  lakes  and  rivers,  and  its  tuberous  roots  furnish 
an  important  article  of  food.  Aquatic  birds  are  fond  of  them,  and 
resort  to  favorite  spots  in  spring  to  feast  upon  them,  wheu  the  In- 
dians slay  the  birds  tor  their  own  feasts.  The  tubers  are  generally  as 
large  as  hens'  eggs,  and  are  greatly  relished  when  raw,  but  Lave  a  bitter 
milky  juice  not  agreeable  to  civilized  man.  This  is  destroyed  in  boil- 
ing, however,  and  the  roots  are  rendered  sweet  and  palatable.  They 
are  considered  excellent  when  cooked  with  meat,  either  salt  or  fresh. 
To  collect  the  roots  the  Indians  wade  into  the  water  and  loosen  them 
with  their  feet,  when  they  float  up  and  are  gathered.  They  are  of  an 
oblong  shape,  iu  color  whitish-yellow,  banded  with  fqur  black  rings. 
The  plant  is  also  common  in  the  Atlantic  States. 

Kamass  root,  or  wild  hyacinth,  (Camassia  esculenta,  Fig.  1,  Plate  1.)— 
This  root  resembles  an  onion  in  shape  and  a  hickory-nut  in  size.  It  bears 
a  pretty  blue  flower,  and  grows  ou  rocky  hills.  The  root  is  dug  in  Juno 
and  July.  When  eaten  raw  the  taste  is  pleasant  and  mucilaginous; 
when  boiled  it  somewhat  resembles  that  of  the  common  potato.  The 
Indiau  mode  of  preparing  it  for  future  use  is  to  dig  a  pit,  line  it  with 
rocks,  upon  which  a  fire  is  made,  and,  when  heated  sufficiently,  the 
heated  stones  arc  swept  clean  and  the  roots  are  heaped  upon  them ; 
giass  or  twigs  are  next  laid  over  the  pile,  and,  finally,  a  covering  of 
earth.  After  several  days  the  pit  is  uncovered,  when  the  white  roots  are 
bund  to  be  converted  into  a  thoroughly  cooked,  dark-brown,  hoinoge- 
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neons  mass,  of  about  the  consistency  of  softened  glue,  and  as  sweet  as 
molasses.  Cooked  in  this  manner,  tbe  roots  are  often  made  into  large 
cakes,  by  mashing  and  pressing  tbem  together,  and,  when  slightly  dried 
in  the  sun,  they  become  rather  pliable  and  toogb,  and  look  like  plugs 
of  black  navy  tobacco.  Its  color  does  not  recommend  it  to  the  taste, 
but  it  is  sweet,  mucilaginous,  and  as  agreeable  as  the  fresh  root,  ex- 
cepting a  slight  smoky  flavor  acquired  in  baking.  In  this  pressed  form  it 
keeps  softer  than  in  tbe  raw  state  orwhen  simply  cooked,  and  may  be  kept 
for  a  year  or  more.  The  roots,  when  boiled  in  water,  yield  a  very  good 
molasses,  wbicb  is  much  prized,  and  is  nsed  on  important  festival  occa- 
sions by  various  tribes.  Tbe  Indians  of  Cape  Flattery,  tbe  Nez  Percea 
of  Idaho,  and  those  of  Pitt  Eiver,  California,  are  the  greatest  consumers 
of  this  article  of  diet,  under  tbe  name  of  kamass  root. 

Seorzonella  ptitophora. — The  root  of  this  plant  is  small,  succulent, 
and  almost  transparent,  full  of  a  bitterish,  milky  juice,  and  is  eaten  raw 
by  the  Nez  Perces  Indians. 

Potato,  {Solanum  Fendleri,  Plate  2). — Supposed  to  be  the  original 
of  tbe  cultivated  potato.  The  writer  found  this  plant  growing  in  great 
abundance  in  that  jwrtion  of  northern  New  Mexico  lying  between  Fort 
Wingate  and  Fort  Defiance.  The  Navajo  Indians  inhabit  this  section, 
and  this  native  potato  forms  one  of  their  chief  articles  of  diet  in  win- 
ter. Tbe  women  dig  the  roots  with  whatever  implements  they  can  get, 
often  nsing  a  strong,  smooth  piece  of  wood  with  a  wedge-shaped  end. 
The  plant  grows  on  low,  rich  spots,  and  by  spring  the  earth  is  torn 
up  in  every  conceivable  direction  in  the  search  for  potatoes.  Tbe 
tubers  are  quite  small,  one  half  to  three-quarters  of  an  inch  in  diameter,  of 
good  taste,  and  somewhat  like  a  boiled  chestnut.  The  Navajo  Indians 
consume  so  large  quantities  at  one  time  as  to  cause  griping  pains,  and 
as  a  remedy  take  at  the  same  meal  a  qnantity  of  earthy  matter  contain- 
ing magnesia,  which  relieves  the  stomach. 

In  1SC9  a  quantity  of  the  bulbs  was  received  by  the  Department  of 
Agriculture,  from  New  Mexico,  and  distributed  to  various  parts  of  the 
continent.  A.  few,  planted  in  this  vicinity,  have  largely  increased  in 
size. 

Wild  valerian,  (Valeriana  edulis,)  called  kooyah  or  tobacco-root  by  the 
Indians  of  the  Northwest,  and  raceme  de  tabac  by  the  French  trap- 
pers. Tbe  root  of  this  plant  is  remarkable  for  a  very  unpleasant  taste 
and  odor,  which  resemble  those  of  chewing-tobacco.  When  first  taken 
from  the  ground  the  root  is  very  repulsive,  and  it  must  have  been  under 
tbe  compulsion  of  severe  hunger  that  the  Indians  discovered  its  edible 
qualities.  In  its  fresh  state  it  has  poisonous  properties,  which  are  de- 
stroyed by  baking  the  root  in  tbe  ground  for  two  days,  when  it  is  trans- 
formed into  a  nutritious  and  palatable  article  of  food.  The  stench  of  this 
root  is  much  moreofl'eusivo  when  fresh, especially  if  made  into  bread  or 
cooked  in  soup.    The  Indians  of  tbo  North  and  Northwest  are  fond  of  it. 

DRIED  FRUITS  AND  NUTS. 

Acorns. — Querela  agrifolia,  Q.  Emory!,  Q.  obtontiifolia,  Q.  lolata,  and 
().  Hindsii,  are  the  principal  large  oaks  which  afford  food  for  Indians, 
who  eat  their  aeon  is  raw,  or  roasted  like  pop-corn.  When  bread  is  to 
be  made  of  them  the  acorns  are  ground  raw  or  parched  to  suit  the  taste, 
and  the  flour  is  mixed  with  water  and  dried  iu  tbe  sun  or  baked  in  ashes. 
The  bread  tastes  and  looks  like  coarse  black  clay  which  has  been  sun- 
dried.  Some  tribes  gather  great  quantities  of  acorns  for  winter  use, 
especially  the  Diggers,  who  store  them  in  round  wicker  baskets,  holding 
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about  ten  bushels,  which  are  covered  with  grass  and  earth  to  keep  out 
moisture.  The  Apaches  and  Mexicans  gather  and  consume  the  fruit  of 
the  dwarf  oak,  which  grows  abauduutly  in  many  parts  of  New  Mexico 
and  Arizona,  this  fruit  being  smaller  andliot  bo  bitter  as  the  former. 
Some  of  the  sixties  are  quite  sweet,  and  in  seasons  of  plenty  the  Indians 
gather  large  quantities  and  sell  them  to  the  people  along  the  Mexican 
frontier,  and  they  are  often  to  be.  found  for  sale  in  the  stores  of  Arizona 
and  Sew  Mexico  under  the  name  of  bayotis, 

Meaqirite,  (Atgarobia  tjland'alosa,  Plate  3.) — Frequently  called  lnosqueit. 
The  bean-like  production  of  this  common  tree  of  the  deserts  is  an  im- 
portant article  of  food  with  the  Indians  living  within  its  reach.  The  pods 
are  seven  to  nine  inches  long,  of  a  buff  color,  ripen  in  June  sufficiently 
for  summer  use,  and  travelers,  both  Indians  and  whites,  chew  them  as 
they  journey  on.  They  are  not  only  nutritious,  but  a  preventive  of  thirst, 
having  an  agreeable  blending  oi'  acidity  aud  sweetness,  somewhat  like 
the  early  harvest  apple.  The  pods,  when  in  their  fresh  rij>e  state,  are 
put  iuto  a  wooden  or  stone  mortar  and  bruised,  theu  emptied  mto  an 
earthen  dish,  mixed  with  water  aud  allowed  to  stand  a  lew  boars,  the 
result  being  a  kind  of  cold  porridge  or  mush.  All  present  then  collect 
around  the  newly -prepared  mess,  seating  themselves  on  the  grouud  uear 
the  dish,  and,  pressing  the  lingers  of  the  right  hand  tightly  together,  at 
the  same  time  bending  the  hand  so  as  to  form  a  scoop,  dip  in  without 
ceremony,  and  without  distinction  of  rank,  age,  or  sex,  forming  a  gro- 
tesque sight  rarely  to  be  witnessed  outside  of  an  Indian  camp.  The 
nearly  naked  bodies  of  the  Indians  soon  become  smeared  from  head  to 
foot,  and  the  shaggy  appearance  of  their  hair  does  not  exhibit  a  lively 
sense  of  cleanliness.  Each  face  wears  a  complaisant  look,  while  their 
tumid  abdomens  afford  certain  proof  of  the  quantity  consumed.  As  the 
fruit  or  bean-like  pods  ripen  they  are  gatiiered  for  winter  use,  being 
thoroughly  dried  anil  stored  in  cylindrical -shaped  baskets,  made  of  twigs 
and  covered  with  grass  and  earth  to  keep  out  rain,  in  which  shape  they  may 
be  preserved  a  loug  time.  They  form  a  sweet,  nutritious  food,  and  are 
among  the  great  luxuries  of  the  Apaches,  Pimas,  Maricopas,  Yuuias, 
Yavapais,  Mohavcs,  Hualipais,  Cocopahs,  and  Moquis  of  Arizona,  besides 
many  tribes  in  New  Mexico,  Utah,  Nevada,  and  the  southern  portion  of 
California.  The  Indian  women  pound  the  dry  pods  until  reduced  to  a  fine 
powder,  which  being  mixed  with  a  little  water,  is  pressed  iuto  large  thick 
cakes  of  several  pounds'  weight,  and  dried  in  the  sun,  to  be  used  as  circum- 
stances require.  They  arc  often  kept  in  the  pulverized  state  in  bags,  or 
stored  as  pods,  but  if  not  thoroughly  pulverized  so  that  the  seeds  are  as 
fine  as  the  pulp  they  will  soon  become  a  living  mass,  siuce  from  every  seed 
will  como  forth  an  insect,  a  species  of  Bruckus.  This,  however,  makes 
little  difference  1 1  the  Indians,  who  do  not  pick  the  insects  out,  but  let 
them  become  an  ingredient  of  the  bread.  If  reduced  to  fine  flour  the  larva 
of  the  insect  becomes  a  part,  forming  a  homogeneous  mass  of  animal  aud 
vegetable  substance.  The  dour,  being  very  sweet,  when  mixed  with  water 
forms  an  agreeable  drink,  and  when  made  into  gruel  is  very  palatable.  If 
boiled  in  water  aud  fermented,  a  pleasant  and  nutritions  drink,  much 
esteemed  by  the  Indians,  is  the  result.  When  the  crop  of  raesqiiito  beans 
fails  there  is  great  suffering  among  the  tribes.  Excellent  vinegar  can 
be  made  from  the  pods,  aud  horses  and  cattle  soon  grow  fat  by  eating 
them.  The  gum  which  oozes  out  of  this  tree,  when  perforated  by 
insects,  is  often  eaten.  All  the  Indians  of  Arizona  mix  this  exudation 
with  mud.  which  is  then  daubed  over  the  entire  head,  serving  two  par- 
poses — killing  all  the  insects,  and  rendering  the  hair  Tery  black  aud 
glossy.    It  is  in  fact  a  very  good  hair-dye.    The  women  use  the  bark 
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of  this  tree  to  make  skirts,  and  twist  it  into  rope  or  twiuc,  and  even 
weave  it  into  baskets. 

Western  juniper,  {Juniperus  occidentalig.) — The  fruit  of  tbis  tree  is  a 
large  and  tuberculated  berry,  sweet  and  nutritious,  especially  when  it 
is  iirst  ripe ;  nevertheless  it  lias  a  resiuons  taste  peculiar  to  the  juni- 
l»r.  It  <is  largely  consumed  by  all  the  Indians  of  Arizona  and  New 
Mexico,  who  gather  great  quantities  for  winter  store-  When  dried  and 
ground  into  flour,  mixed  witb  water,  kneaded  into  a  hard  mass,  and 
dried  in  the  nun,  it  has  a  chaffy  look  of  a  brownish  yellow  color,  is  very 
light,  easily  digested,  and  not  offensive,  as  its  jumper  taste  is  not  objec- 
tionable to  tire  Indians.  The  bread,  having  a  chaffy  or  sawdust  con- 
sistency, would  uot  be  palatable  to  the  white  man.  Mexicans  consume 
this  fruit  in  large  quantities,  and  it  constitutes  an  article  of  trade  among 
tbeui.  An  analysis  of  the  bread  shows :  Water,  14.34  ;•  proBeinc  com- 
pounds, 5.69 ;  starch,  17.87 ;  sugar,  1U.G6 ;  cellulose,  gam,  oil,  &c.,  (bv 
difference,)  47.58 ;  ash,  3.80=100. 

NUTS. 

Hickory  nuts,  (Carga  alba;)  Pecan  nuts,  (Carya  oltweformis ;)  Hazel 
HUtu,  (Corylus  Americana  ;)  Walnut*,  {■luglanx  nigra.'.) — These  nuts  grow 
abundantly  in  most  of  the  States  east  of  the  Missouri  River,  in  the 
Indian  Territory,  aud  in  Arkansas.  In  former  years  they  furnished  the 
food  tor  a  much  larger  number  of  Indians  thaii  at  present,  the  greater  por- 
tion of  the  tribes  having  been  removed  farther  west.  The  quantity  con- 
sumed at  one  time  seems  incredible,  end  wovild  certainly  be  unsafe  for 
more  civilized  stomachs. 

Iron-wood,  (Qlneya  tesota.) — This  tree  grows  in  the  most  desolate  and 
rocky  places  of  Arizona  and  Sonera,  The  seeds  are  produced  in  bean- 
like pods  of  a  shiny  mahogany  color,  in  size  and  shape  somewhat  like 
a  pea,  and  are  eaten  raw  ann  rousted  by  the  Indians.  When  care  is 
taken  to  parch  thcin  they  o",inal  peanuts,  with  no  ]>ereeptibte  difference 
in  taste.    The  Mohave  Indians,  of  Arizona,  store  them  for  winter  use. 

Pine  nvts,  {Finns  Sakir,tiaita,  P.  monophylla,  P.  Parryama,  P.  Lambert- 
iana  /tart/is.  P.  Coulter*'..) — Tbese  trees  grow  in  the  mountains  of  the 
western  Territories,  arid  the  seeds  are  commonly  called  pine  nuts,  and 
are  used  as  an  artiok-  of  food  by  all  the  Indians  inhabiting  the  regions 
in  which  they  grow.  The  seeds  are  oily,  of  a  very  disagreeable  flavor, 
but  highly  ntitrhy.ous.  The  woodpeckers  collect  them  for  winter  use, 
and  the  Digger  i  ndians  bunt  for  the  hidden  stores  and  pilfer  tbem  with 
much  delight.  The  Indians  of  California,  Nevada,  and  Utah  consider 
these  nuts  out;  of  their  main  articles  of  subsistence. 

Edible  pitta,  (Pimm  cdulis.) — This  small  scrubby  pine  grows  on  the 
dry  rocky  wjouiitains  of  New  Mexico,  and  is  called  by  the  Mexicans 
piiion.  The  seed  is  about  the  size  of  a  kidney  bean,  with  a  rich  oily 
kernel  in  »  thin  shell.  It  has  a  pleasant  flavor,  and  sometimes  oil  is 
express' .-d  from  it.  In  favorable  seasons  the  seeds  are  gathered  in  quan- 
tities rind  sold  by  the  Indians  to  the  people  of  New  Mexico,  Arizona, 
and  I. '.io  border  settlements  of  Mexico.  The  price  is  50  cents  to  SI  per 
poo ii d.    They  should  be  roasted  before  eaten,  though  sometimes  they 

'fbe  Indhns  of  Alaska  in  the  spring  are  in  the  habit  uf  stripping  off 
the  outer  bark  of  Pitiut  contorta  and  scraping  the  newly  formed  cam- 
bium from  the  trunk.  This  is  eaten  fresh  or  dried,  pressed  into  com- 
pact cakes  of  a  dark  claret  brown.  It  has  a  coarse  look,  as  if  made  of 
tanners  bark,  and  if  broken  up  it  presents  a  checkered  appearance. 
When  fresh  it  is  not  unpleasant,  and  the  effect  is  that  of  a  goutle  lax- 
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iitivo,  but  as  the  season  advances  it  becomes  strong  in  turpentine. 
When  the  cakes  are  old  tliey  have  a  bitter  taste  not  unlike  that  of  pine 
chips. 

Sugar  maple,  {Acer  saccharinum.) — In  the  spring  the  Indian  families 
throughont  the  Northern  States  repair  to  their  respective  sugar  camps. 
The  sap  collected  from  the  trees  is  carried  in  bark  backets  and  boiled 
down  in  the  usual  way.  Sugar-making  forms  a  sort  of  Indian  carnival, 
and  boiling  candy  and  pouring  it  out  on  the  snow  to  cool  is  the  pastime 
of  the  children.  The  women  make  the  sugar,  which  is  put  up  for  sale 
.in  boxes  made  of  white  birch  bark  and  called  mococks.  The  boxes 
designed  for  sale  are  of  all  sizes,  weighing  from  twenty  pounds  to 
seventy,  and  are  generally  exchanged  for  merchandise.  Winuebagoes 
and  Ohippewas  are  the  largest  manufacturers,  the  former  often  selling 
to  the  Northwest  Fur  Company  fifteen  thousand  pounds  a  year. 

Soap  berry,  {Saptndus  marginatus.)  So  called  from  yielding  a  soapy 
substance  when  soaked  in  water.  It  produces  its  berries  in  large  clus- 
ters the  size  of  cherries,  containing  a  clear,  creamy,  yellow,  glue-like 
substance  surrounding  large,  hard,  black  seeds.  The  Alaska  Indians 
pound  these  berries  and  press  the  pulpy  mass  into  round  cakes  weighing 
two  or  three  pounds.  These  look  like  anything  bat  bread,  being  a  black, 
forbidding  mass,  witb  the  shining  black  seeds,  but  partially  broken, 
studding  the  outside.  The  taste  of  this  is  much  worse  than  that  of  the 
meanest  tobacco,  bavin;;  a  smoky  flavor  added.  The  latter  is  acquired 
by  the  suspension  of  the  cake  over  the  fires  in  the  tents  to  dry,  which  also 
gives  it  a  black  color.  It  is  the  most  revulsive  of  all  Indian  articles  of  food. 
The  white  albumen  in  the  interior  of  the  seeds  contains  the  nutritive 
substance.  An  analysis  of  the  soap-terry  bread  gives  the  following 
result:  Water,  18.16;  proteine  cowpouud,  14.44;  starch,  12.10;  sugar, 
14.71 ;  cellulose,  gum,  oil,  &c,  (by  difference,)  36.98;  ash,  3.61  =100. 

Screw  bean,  (Strombocarpua  ptihescens,  Plate  4.) — A  translation  of 
the  Spanish  word  tarnillo,  being  twisted  liko  a  Bcrew.  It  does  not  ripen 
until  late  in  the  fall,  nor  is  it  fit  to  use  until  ripe  and  quite  dry,  being 
insipid;  but  no  sooner  is  it  ripe  and  divested  of  moisture  than  it 
becomes,  excessively  sweet  and  very  palatable,  and  is  considered  a  superb 
article  of  diet  by  the  Indians  along  the  Colorado  iHiver  of  Arizona,  and 
by  the  Utahs,  who  collect  with  assiduity  all  they  can  and  store  for 
winter  use.  It  will  keep  a  long  time,  but  is  subject  io  the  attacks  of  a 
species  of  Bruehvs,  a  small  insect  which  is  buried  in  i"he  fruit,  and  con- 
sequently, when  pulverized  and  made  into  bread,  is  eaten  with  the  rest 
If  the  beans  are  left  in  the  storehouse  unpounded,  tite  insects  will 
escapo,  but,  as  sometimes  happens,  when  it  is  wished  to  reduce  the  sup- 
ply of  beans  to  a  smaller  compass,  they  are  somewhat  coawwly  pounded 
up.  The  seeds,  however,  being  hard,  are  generally  kept  whole.  This 
coarse  meal  undergoes  a  peculiar  change,  like  fermentation,  and  after 
being  put  under  pressure  for  a  short  time  acquires  the  taste  iVsired  by 
the  Indians.  When  bread  is  to  be  made  from  the  beans  or  tho.  pulver- 
ized meal,  the  whole  mass,  as  in  the  case  of  mesquite,  is  finely  'ground 
in  a  niortar,  mixed  with  water,  kneaded  hard,  and  baked  in  the  sim-  It 
is  then  fit  to  use  and  will  keep  some  time;  is  sweet  and  more  nutritious 
than  the  mesquite  bread.  Tho  flour  makes  an  excellent  gruel,  or  if 
mixed  with  water  is  not  to  be  refused  as  a  beverage  by  either  red  o." 
white  man.  By  boiling  tho  coarse  meal  in  water  a  good  molasses  is 
obtained,  and  a  pleasant  and  stimulating  wine  may  be  made  from  this 
fruit.  All  kinds  of  animals  are  fond  of  it  and  fatten  upon  it.  -  It  might 
form  an  excellent  hedge  plant  for  many  parts  of  the  United  States. 

Giant  arbor-vitas,  (Thvja  gigantea.) — The  Indians  scattered  along  the 
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Columbia  Hirer,  in  Oregon,  collect  the  cambium  from  this  species  ol 
cypress  in  the  same  manner  as  the  Alaska  Indians  do  that  from  Finns 
contorta,  and  preserve  and  use  it  in  the  same  manner. 
EEEHIES. 

Manzanita,  (Arctostapkylos  tomentosa.) — Tho  manzafii  ta  of  the  Span- 
iards. It  is  a  dwarf  evergreen,  producing  a  small  fruit  similar  to  tho 
■well-known  bearberry,  of  an  astringent  taste.  .  It  also  possesses  acid 
properties,  and  by  the  early  Spanish  settlers  of  California,  Arizona,  and 
New  Mexico  was  called  manzanita,  or  little  apple,  as,  when  not  fully 
ripe,  it  tastes  like  an  agreeably  tart  apple.  When  bruised  and  mixed 
with  water  it  forms  a  cooling  drink  for  summer.  The  fruit  is  exten- 
sively eaten  in  a  fresh  or  dried  state  by  both  Indians  and  wild  beasts. 
When  dry  it  is  husky,  though  sweet  to  the  taste,  and  is  often  ground, 
made  into  bread  and  baked  in  the  sun.  Tbo  meal  from  these  berries  is 
often  mixed  with  other  substances,  as  corn  meal,  pounded  berries,  sirup 
of  Cereus  giganteus,  &c,  to  cause  fermentation,  forming  various  drinks 
used  by  the  Indians. 

Menzies's  arbutus,  {Arbutus  Memiesii.) — A  fine,  showy  evergreeD  shrub, 
with  red  berries,  in  clusters,  eaten  by  birds  and  Indians  of  California, 

Bearberry,  (Arctostapkylos  uta-uni.) — This  plant  is  the  killikinick  of 
the  Indians  and  larb  of  hunters.  It  is  a  small  plant  growing  among 
rocks  in  the  western  mountains ;  has  a  deep  red  berry  somewhat  larger 
than  the  common  currant ;  has  a  sweet  spicy  taste,  and  is  very  pleas- 
ant food. 

Shadberry,  (Amelancliier  Canadensis.) — This  shrub  grows  in  the  mount- 
ains of  California,  Oregon,  Utah,  and  Alaska;  and  the  berries  are 
eaten,  both  fresh  and  dried  for  winter  use,  by  all  the  Indians.  They  are 
used  by  white  settlers  also,  who  call  them  shadberries.  They  are  good 
when  fresh,  and  when  dry  have  an  agreeable  taste,  are  excellent  for 
mixing  with  pcuiican,  (preserved  meat,)  and  when  boiled  in  broth  of  fat 
meat  are  a  dainty  dish  and  used  in  all  the  Indian  feasts.  In  preparing 
the  fruit  for  future  use  a  favorite  plan  is  to  take  a  tub  holding  twenty 
or  thirty  gallons,  on  tbo  bottom  of  which  bark  of  the  spruce  tree  is  placed ; 
upon  this  bark  a  quantity  of  berries  is  laid ;  stones  nearly  red  hot  are  uext 
laid  on ;  then  another  layer  of  berries,  then  hot  stones,  aud  so  on  until 
the  tub  is  tilled.  The  whole  is  then  allowed  to  remain  untouched  for 
sis  hours,  when  the  fruit  will  be  thoroughly  cooked.  It  is  then  taken 
ont,  crushed  between  the  hands,  and  spread  on  splinters  of  wood,  tied 
together  tor  that  purpose,  over  a  slow  fire,  and  whiie  it  is  drying  the 
juice  which  was  pressed  out  in  cooking  in  the  tub  is  rubbed  over  the 
berries.  After  two  or  three  days'  drying  they  will  keep  a  long  time, 
and  are  very  palatable,  more  so  when  a  few  huckleberries  are  mixed 
with  them. 

Barberry,  {Herberts  aquifolium,)  sometimes  called  false  Oregon  grape. 
It  has  deep  blue  berries  iu  clusters  somewhat  resembling  the  frost  grape, 
and  the  flavor  is  strongly  acid.  It  grows  in  the  mountains  of  the  North- 
west It  is  used  as  food,  and  when  bruised  and  mixed  with  sugar  and 
water  forms  a  pleasant  drink. 

Hawthorn,  tCratorgus  coccinea.) — The  fruit  of  this  plant  is  eaten  fresh 
and  mixed  with  choke  cherries  and  service  berries,  which  are  bruised, 
then  pressed  into  cakes,  and  dried  for  winter  use. 

Croicberry,  {Empetrvm  nigrum.) — This  interesting  species  of  heath-like 
plant  produces  a  black  bony  which  is  consumed  in  its  ripe  state,  also 
dried  for  winter.    It  grows  on  the  alpine  summits  of  the  Northwest. 

Wild  strawberry,  (Fragaria  Virginians.) — This  fruit  grows  abundantly 
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in  Kansas,  Rocky  Mountains,  California,  and  Minnesota,  and  the  Indiana 
hold  the  fruit  in  as  high  estimation  as  more  civilized  persons. 

Wintergrccn,  (Gaultheria  proewmbeas.) — The  spicy  berries  of  this  plant 
are  eaten  by  the  Indians  of  Michigan  and  Wisconsin. 

Honeysuckle,  (Lonicera  involucrata.) — This  plant  grows  in  damp  places 
in  the  Cascade  Mountains.  The  Indians  residing  there  eat  the  fruit, 
which  is  sometimes  called  bearberry.  It  ia  also  eaten  by  the  Indians 
of  Alaska. 

Honeysuckle,  or  Twinberry,  (Lonicera  ciliata,)  grows  abundantly  in 
the  mountains  of  Oregon  and  Alaska,  is  considered  good  to  eat  by  the 
hunter,  and  is  much  used  by  the  aborigines. 

One-Jtoicercd  pipsissewa,  (Monesex  iimflora,)  grows  in  Alaska.  The 
fruit,  otteu  called  inoss  berries,  is  used  us  food.  The  yield  of  the  berries 
is  scant,  however. 

Crab  apple  (Pyrus  coronarta,  Fig.  1,  plate  5)  grows  in  the  Cascade 
fountains  and  in  Alaska.  Specimens  are  in  the  Department  of  Agri- 
culture, collected  in  latitude  54°  45'  north,  longitude  130°  41'  west, 
presented  by  T.  A.  Hcmlques,  of  the  United  States  revenue  steamer 
Lincoln. 

Wild  cherry,  (Ceranus  Virginiana.) — Commonly  called  choke-cherries. 
This  fruit  is  used  both  frash  and  dry,  and  in  the  latter  condition  is  often 
mixed  with  meat,  pounded  together,  and  dried  for  winter.  The  bark  ia 
made  into  tea,  and  drank  by  some  of  the  Indians.  It  grows  in  Utah, 
Oregon,  Arizona,  and  in  the  Rocky  Mountains,  and  is  much  rehshed  by 
all  the  aborigines.  The  fruit  is  sometimes  pounded  hue  and  dried  in 
the  sun,  and  in  this  condition  is  boiled  in  broth  or  with  meal  made  from 
various  roots  or  seeds. 

Wild  currant,  (Ribcs.) — In  New  Mexico  it  is  called  satnita.  The  fruit 
is  not  very  palatable,  being  offensive  to  some,  but  the  Indians  eat  it. 
The  berries  are  a  bright  amber  eolor,  and  very  tempting  to  the  sight, 
somewhat  resembling  the  gooseberry.  In  Colorado  several  settlers 
came  near  losing  their  lives  by  eating  this  berry. 

Buckthorn,  [Bkamnus  crnccus.) — This  is  a  One  evergreen,  producing 
nn  merorts  red  berries  which  render  it  very  showy.  The  Apaches  collect 
and  pound  them  up  with  whatever  animal  substances  may  be  on  hand, 
the  berries  imparting  to  the  mixture  a  bright  red  color,  which  is  ab- 
sorbed into  the  circulation  and  tinges  the  skin.  On  one  occasion  a 
detachment  of  the  First  Arizona  Infantry  attacked  a  camp  of  Apaches 
in  the  Mogollou  Mountains,  Northern  Arizona,  killed  twenty-two  and 
captured  two  children.  The  writer,  being  with  the  party  as  surgeon, 
examined  the,  dead.  Their  abdomens  were  much  distended  from  eating 
greedily  of  these  berries  and  other  coarse  substances.  Their  bodies 
exhibited  a  beautiful  red  net-work,  the  coloring  matter  having  been 
taken  up  by  the  blood  and  diffused  through  the  smallest  veins. 

Raspberry,  [Rubus  xtrigosw.) — This  I'rait,  known  to  whites  ami  Indians, 
grows  in  Texas,  Arizona,  Colorado,  Oregon,  Alaska,  and  other  sections, 
and  is  a  universal  favorite. 

Missouri  currant,  (Ribcs  auren.ni.) — Black  and  yellow  varieties  of  the 
wild  currant  are  much  used  by  the  Indians  of  Colorado,  Utah,  Arizona, 
Texas,  Oregon,  California,  and  Alaska. 

Gooseberry,  (Ribes  hirtellum,  Fig.  2,  Plate  5.) — It  is  abundant,  and 
used  by  the  Indians  of  Colorado,  Oregon,  Alaska,  Arizona,  and  Utah. 

Wild  rose,  (Rosa  ciunamomca.) — The  berries  or  seed  capsules  of  this 
plant,  when  turned  by  frost,  are  very  pleas  in t  to  eat,  not  being*  woolly, 
as  the  rose  berries  of  the  States,  but  sweet  and  juicy,  and  servo  as  an 
excellent  antiscorbutic  for  the  Indians  of  Alaska. 
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Ash-leafed  rose,  (Rosa  fraxiaifolia.) — This  plant  grows  ill  the  Cascade 
Mountains,  where  the  Indiana  eat  its  fruit. 

Salmon  berry,  (Rubus  special) Ms.) — This  is  used,  largely  by  the  Indians 
along  the  northwest  coast.  In  the  spring  the  young  sprouts  of  the 
salmou  berry  and  thimble  berry.  (Rubus  A utkanw,}  are  consumed  in  great 
jnantities.  They  are  very  tender,  have  a  slightly  acid  and  astringent 
taste,  and  appear  to  serve  aa  an  alterative  to  the  system,  which  has  be- 
come loaded  with  humors  from  the  winter's  diet  of  dried  fish  and  oil. 
The  sprouts  are  sometimes  cooked  by  being  tied  in  bundles  and  steamed 
aver  hot  stones,  and  are  highly  relished.  The  fruit  is  an  excellent 
antiscorbutic. 

Common  blackberry,  (Rubus  vitlosits.) — Fonud  iu  Northern  Missouri, 
Texas,  California,  and  Minnesota.  The  Indians  keep  in  remembrance 
(he  localities  where  this  plant  grows,  and  are  as  fond  of  its  fruit  as  are 
the  whites. 

Thimble  berry,  {Rubus  Ifuikanm.) — Grows  throughout  the  Northwest, 
ind  is  a  great  favorite  with  the  Indians.  It  acts  as  a  fine  antiscor- 
butic 

Dewberry,  (Rubus  Canadensis.) — Grows  abundantly  in  Southern  Kan- 
sas, having  a  fine  rich  flavor,  and  is  held  as  a  great  delicacy  by  Indians 
ind  whites. 

Buffalo  berry,  (Shephcrdia  argentca.) — This  is  a  shrub  fifteen  feet  high. 
Fhe  berries  are  about  the  size  of  peas,  of  a  bright  scarlet  color,  contain- 
ing  but  one  seed.  They  are  pleasantly  acid,  and  the  Indians  are  ex- 
travagautly  fond  of  them.  Utah,  Nebraska,  and  Oregon  produce  the 
[ilant  iu  abundance. 

Snowberry,  (Symphoricarpvs  mceyoosus.) — Grows  in  the  mountains  of 
Oregon  and  Washington  Territory,  and  is  eaten  by  the  Indians. 

Cranberry,  (Vaccinium  macrocarpon.) — Grows  in  lakes  and  swamps, 
sometimes  under  water.  The  Indians  gather  the  fruit  from  September 
to  the  time  of  mow-tall.  To  them  it  is  an  important  fruit  as  food,  and 
is  an  article  of  commerce  with  the  tribes  of  the  Northwest. 

Blueberry  (  Vaccinium  Pennxylranicttm.) — Grows  abundantly  along  the 
northwest  ceast.  The  Indians  are  very  fond  of  this,  to  them,  very  de- 
sirable fruit.  They  collect  large  quantities,  and  smoke-dry  them  flat 
winter  use. 

Huckleberry,  (  Vaccinium  myrtillus.) — This  favorite  fruit  of  the  Indians 
jrows  iu  the  Rocky  Mountains. 

Squaw  huckleberry,  (  Vaccinium  stamineum.) — This  is  an  agreeable  fruit, 
mowing  in  Wisconsin  and  Michigan,  of  which  the  Indians  make  exten- 
sive use. 

Wild  grape,  (  Vita  Californiea.) — It  grows  iu  Texa;',  the  Indian  Terri- 
:ory,  Arkansas,  Kansas,  Nebraska.  Colorado,  and  Arizona.  The  onan- 
ity  of  this  frail  that  an  Indian  will  consume  at  one  time  is  scarcely 
credible.  The  ancient  Pueblo  Indians  were  in  the  habit  ol  cultivating 
t,  as  is  evident  from  the  peculiar  distribution  of  the  plants  near  ruined 
settlements.  In  Arizona,  near  Fort  Whipple,  they  are  arranged  in  rows 
ind  are  very  old.  At  Camp  Lincoln,  on  the  Verde  Biver,  near  which 
.vere  a  number  of  ancient  Indian  ruins,  a  fematl  stream  called  Clear 
L'reck  passed  close  by,  on  each  side  of  which  was  a  narrow  strip  of  rich 
and,  covered  with  under-brush,  among  which  were  found  several  grape 
,-inos,  planted  at  short  intervals,  that  differed  in  many  particulars  from 
;hose  native  to  the  locality.  The  small  kinds,  found  so  universally  in 
:he  woolls,  were  growing  abundantly  all  around,  but  on  no  other  spot 
jonld  the  cultivated  kinds  found  on  Clear  Creek  be  discovered.  The 
atter  were  near  dilapidated  habitations,  the  owners  of  which  were  evi- 
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dently  domestic  in  their  habits.  The  vines  were  quite  old,  and  had 
been  repeatedly  burnt  off,  as  the  stumps  testified.  The  fruit  was  supe- 
rior in  flavor  to  the  common  wild  grapes,  being  sweet  and  slightly  acid. 
Some  were  foxy  in  their  nature,  while  others  resembled  the  Isabella; 
and  one  was  much  like  the  shriveled  Frontignac  in  taste,  size,  and  habit 
of  plant.  Some  were  short  growers,  while  others  rau,  like  the  frost- 
grape.  Specimens  of  each  were  dried  and  sent  to  Dr.  George  Engle- 
manu,  of  St.  Louis,  who  had  the  seeds  planted.  There  seemed  to  be 
five  or  six  varieties.  Dr.  Englemann  is  of  opinion  that  they  sire  one 
species  distinct  from  the  eastern  plant,. closely  allied  to  Vitis  Californ&a^ 
if  not  a  mere  variety  of  it.  He  has  provisionally  named  it  Vita  Arm- 
nensis. 

FLESHY  FEUITS. 

Giant  cactus,  (Cctcus  gigantevs.) — This  noted  plant  of  the  barren  hills 
of  Arizona  is  commonly  called  monumental  or  giant  cactus.  It  grows 
twenty-live  to  fifty  feet  high,  and  four  and  a  half  in  diameter,  is 
deeply  ribbed,  and  covered  with  long  black  spines.  Its  fruit  (Fig.  1. 
Plate  0,)  is  pear-shaped,  of  a  greenish-yellow  color,  with  a  tew  small 
spines  scattered  over  the  surface,  which  fall  off  as  the  fruit  becomes 
thoroughly  ripe.  The  fruit  is  borue  upon  the  highest  part  of  the  plant, 
and  is  usually  gathered  by  means  of  long,  booked  sticks.  The  interior 
of  the  fruit  is  of  a  beautiful  red  color,  aud  looks  tempting;  the  rind  is 
pulpy,  fibrous,  juicy,  and  sweet;  the  pulp  is  very  palatable,  and  is 
full  of  small  black  seeds,  which  are  also  eaten,  remiudiug  one  of 
figs,  the  only  difference  being  that  it  has  more  moisture.  The  seeds  are 
indigestible,  unless  well  chewed.  The  Indians  of  Arizona,  Souora,  aud 
the  southern  portion  of  California  consider  this  one  of  their  greatest 
luxuries,  aud  as  long  as  the  fruit  is  obtainable  care  for  nothing  else.  To 
dry  this  fruit  as  a  preserve,  the  seedy  pulp  is  placed  between  soft  inner 
corn-husks,  the  ends  of  which  are  tied,  aud  it  is  then  dried  in  the  sun, 
for  whiter  use  or  trade.  It  is  also  put  into  earthen  pots  when  iresli, 
secured  from  the  air,  and  sold  in  the  settlements.  It  retains  its  sweet- 
ness for  a  long  time,  as  is  shown  by  a  sample  in  the  museum  of  this 
Department,  deposited  three  years  since.  In  one  instance  it  has  under 
gone  a  slight  fermentation,  aud  its  color  has  changed  to  a  Vandyke  red. 
A  clear,  light-brown  sirup  is  expressed  from  the  pulp,  and  sold  iu  one- 
gallon  jugs,  (also  made  by  the  Indians,)  for  $2  to  §5.  The  Papajo  In- 
dians are  the  largest  producers  of  this  sirup.  The  Pimo  Indians,  of 
the  Gila  Eiver,  annually  prepare  a  wine  from  this  fruit,  called  by  the 
Mexicans  tiswein,  by  taking  the  fresh  pulp  or  the  sirup  and  mixing 
with  it  a  certain  quantity  of  water  in  earthen  vessels,  and  exposing  it  to 
the  sun  for  some  time  to  ferment,  after  which  it  is  fit  for  drinkiug.  It 
is  highly  iutoxieating,  with  the  taste  and  smell  of  sour  beer;  but  some 
time  elapses  after  drinking  before  its  stimulating  effects  are  felt  When 
the  wine  is  ready  for  use,  the  Indians  celebrate  an  annual  drinking 
festival.  Tltese  gatherings  are  anxiously  anticipated  for  months,  and 
expeditions  which  have  been  plauned  against  the  Apaches,  while  under 
the  influence  of  drink,  are  then  carried  into  execution.  A  sample, 
three  years  old,  in  the  Smithsonian  Institution,  has  improved  by  age, 
having  acquired  a  slight  sour  muscat  taste,  but  is  still  very  disagreeable. 
It  is  of  a  clear,  amber  color,  and  in  every  respect  superior  to  much  of 
the  wine  on  sale. 

Thurbcr's  cactus,  {Cereus  Thurberi.)— This  is  commonly  called  pitahaya 
by  the  Mexicans.  It  grows  in  the  Papajo  Indian  country,  on  the  bor- 
ders of  Arizona  and  Sonora,  eighteen  to  twenty  feet  high,  and  four  to 
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Fig.  I.  Uuml  cactus  {Vertui gigantmt). 
Fig.  2.  EdlinooKiui  TFifibeni. 
Fig.  3.  Prickly  pear. 
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six  inches  iu  diameter,  and  bears  two  crops  of  frait  per  year.  Tho  fruit 
is  tbo  size  and  shape  of  an  egg,  and  is  thickly  covered  with  long, 
black  spines.  As  it  ripens  it  becomes  tinged  with  red,  the  spines  fall 
off,  tbe  fruit  splits  open,  and  exposes  a  rioli  red,  juicy  pulp,  with  small 
black  seeds.  This  is  a  decidedly  better  fruit  than  that  of  ttie  Cereus  gi- 
ganteus,  but  it  is  used  in  every  respect  for  the  same  domestic  purposes. 
The  Papajo  Indians,  in  transporting  earthen  vessels  filled  with  sirup 
or  preserves  made  of  this  fruit  to  market,  cover  their  jars  with  a  thick 
coating  of  rand,  which  renders  them  less  liable  to  break  in  handling, 
and  at  the  same  time  keeps  tbe  contents  cool,  and  prevents  evaporation, 
tbo  crockery  used  being  very  porous.  The  fruit  is  eaten  in  enormous 
quantities,  and,  being  very  nutritious,  tho  consumers  quickly  acquire  an 
extraordinary  increase  of  bulk.  In  making  wine  or  sirup  the  seeds  are 
easily  separated  from  the  pnlp  by  the.  use  of  water.  They  arc  carefully 
collected,  dried,  parched,  and  pulverized,  after  which  process  they  are 
digestible  and  nutritious. 

The  persimmon,  (Diospyros  Virginiana.) — This  fruit  grows  abundantly 
iu  the  Indian  Territory  and  iu  Arkansas.  Tho  Indians  consume  large 
quantities  of  it  when  ripe.  It  is  prepared  for  future  use  after  the  man- 
ner of  making  apple-butter. 

Echinocactu»  Wulizeni,  (Fig.  2,  Plate  0.)— This  singular  species  of  cac- 
tus rs  commonly  called  by  the  Spaniards  biznacha,  and  being  twenty 
inches  or  more  in  diameter,  a  section  of  the  stem  is  often  employed  as  a 
cooking  vessel.  The  seeds  are  small  and  black,  but  wheu  parched  and 
pulverized,  make  good  gruel  and  even  bread.  The  pulp  of  the  fruit  is 
rattier  sour,  and  not  much  eaten.  Travelers  in  passing  through  the 
cactus  wastes  often  resort  to  this  plant  to  qnench  their  thirst,  its  inte- 
rior containing  a  soft  white  watery  substance,  of  slightly  acid  taste, 
which  is  rather  pleasant  when  chewed.  It  is  a  common  .sight  to  sec  on 
each  side  of  the  road  these  plants  with  a  large  perforation  made  by  the 
thirsty  traveler.  An  Indian,  when  traveling  and  wishing  to  make  a 
meal,  selects  a  large  plant,  three  feet  or  more  long  and  two  in  diameter, 
cuts  it  down  and  hollows  it  out  so  as  to  form  a  trough;  into  this  be 
throws  the  soft  |>ortions  of  the  pulpy  substance  which  surrounds  the 
central  woody  axis,  aud  adds  meat,  roots,  seeds,  meal,  fruits,  or 
any  edible  thing  on  hand;  water  is  added,  and  the  whole  mixed 
together;  stones  are  thcu  highly  heated  and  dropped  into  the  mixture, 
and,  as  they  cool,  are  taken  out,  licked  clean,  reheated,  ami  returned  to 
the  cooking  vessel,  until  the  mixture  is  thoroughly  boiled.  This  is  a 
favorite  dish  with  the  Yabapais  and  Apaches  of  Arizona.  Tho  Papajo 
Indians  pare  off  the  rind  and  thorns  of  large  plants  of  this  species  of 
cactus,  letting  it  remain  several  days  to  bleed,  when  the  pulp  is  pared 
down  to  the  woody  axis,  cat  up  iuto  suitable  pieces,  and  boiled  iu 
sirup  of  tbe  Cereus  gigantcus  or  Cereus  Thurberi.  If  a  kind  of  sugar 
which  is  made  by  tbe  Mexicans  is  attainable,  it  is  employed  instead  of 
the  sirup,  thus  forming  a  good  preserve.  These  pieces,  when  taken 
out  of  the  liquid  and  dried,  are  as  good  as  candied  citron,  which  they 
much  resemble  in  taste  and  substance. 

Mulberry, (Morns  rubra.) — This  tree  grows  abundantly  in  Northern 
.Missouri  and  along  the  rivers  of  Kansas,  the  fruit  being  large,  sweet. 
and  of  a  black  color.  The  Indians  will  travel  many  miles  iu  search  of 
it.    It  is  found  also  in  the  Indian  Territory. 

Prickly  pear,  (Opuiilia  Engdmanni,  O.  rultjarix.  V.  (.'nwuichica, 
0.  Rajinrnjitii,  O.  occiilenialis.  Fig.  3,  Plate  It.) — The  fruit  of  tlieso 
species  of  cactus  is  much  eaten  by  all  the  Indians  of  New  Mexico, 
Arizona,  California,  and  L'tah,  under  the  commun  .Spanish  nan:*1  uf  tunas, 
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great  quantities  l>eiug  dried  for  use  in  the  winter.  These  plants  grow  in 
arid  desert  localities  which  produce  nothing  hetter ;  they  are  large  aud 
of  a  bright  red  to  purple  color ;  of  a  rather  pleasant,  sweet,  somewhat 
acid  taste,  aud  have  tUiu  skins  and  rather  large  seeds,  which  are  dis- 
carded. The  skin  is  studded  with  bunches  of  very  fine  downy  spines, 
which  the  Indians  brush  off  with  a  bunch  of  grass.  The  Apaches  use 
wooden  tongs  to  gather  the  fruit,  to  prevent  being  scratched  by  these 
spines  or  the  thorns  of  tbe  plant.  The  Pawnees  and  Papajoes  dry  the 
unripe  fruit  of  the  Opuntia  for  future  use,  to  be  cooked  with  meat  and 
other  substances.  The  fresh  unripe  fruit  is  often  boiled  in  water  from 
ten  to  twelve  Lours,  until  soft,  when  it  becomes  like  apple-sauce;  then, 
being  allowed  to  lerment  a  little,  it  becomes  stimulating  aud  nutritious. 
Some  Indians  roast  the  leaves  of  tbe  Opuntia  in  hot  ashes,  and,  when 
cooked,  the  outer  skin,  with  the  thorns,  is  easily  removed,  leaving  a  slimy, 
sweet,  succulent  substance,  which  is  eaten.  Hunger  and  destitution 
frequently  compel  Indians  and  white  men  to  live  for  many  days  on  this 
food.  A  yellowish  white  gum  often  oozes  out  of  the  leaves  of  the 
Opuntia,  which  is  also  eaten. 

Indian  pear,  (Py run  rivularis.) — Tbe  fruit  of  this  tree  has  a  very  pleas- 
ant flavor,  and  is  largely  consumed  by  the  Indians  of  Alaska. 

Prunus  Americana  is  found  in  Colorado,  Kansas,  Dtah,  Oregon,  and 
Texas.  During  the  ripening  of  the  fruit  the  Indians  live  sumptuously, 
and  collect  quantities  for  drying. 

Dwarf  cherry,  (Prunus  pvmila,  Pigs,  il,  4,5,  (i,  Plate  7.) — This  inter- 
esting species  of  tbe  plum  is  but  asniall  hush  two  to  six  I'eet  high.  The 
fruit  is  larger  than  a  damson,  sweet,  and  in  color  varies  from  a  light 
pink  to  a  deep  crimson,  and  from  a  light  to  deep  yellow,  and  grows 
abundantly  in  tbe  Indian  Territory.  Every  Indian,  young  and  old,  capa- 
ble of  traveling,  goes  to  tbe  plum  ground  in  the  proper  season,  as  it  is 
their  great  harvest.  The  fruit  is  dried,  aud  also  made  into  preserves. 
The  plant  thrives  in  sandy  wastes,  and  is  sometimes  called  sand-hill 
pi  tun. 

Spanish  bayonet,  (Yucca  baccata,  Pigs.  1  and  2,  Plate  7.) — The  fruit 
of  this  spiuous-lcafed  plant  is  commonly  called  banana.  It  is  produced 
upon  a  stem  a  little  longer  than  the  leaves,  with  several  laterals.  The 
number  of  tbe  fruit  that  matures  on  a  plant  varies  from  one  to  six. 
When  ripe  they  are  the  size  and  somewhat  the  shape  of  the  West  In- 
dian banana,  from  their  resemblance  to  which  the  common  name  of  the 
plant  is  derived.  The  fruit  is  of  a  greenish  yellow  color,  of  a  soft, 
pulpy  nature,  very  sweet  and  palatable,  with  largo  black  seeds.  It  is 
produced  every  other  year.  The  Indians  of  Arizona,  New  Mexico,  and 
Utah  are  very  fond  of  it,  and  they  dry  great  quantities  for  winter  use. 
On  one  occasion  the  troops  in  Northern  Arizona  captured  a  quantity  of 
the  dried  fruit  from  the  Apaches,  and,  being  sweet,  it  was  generally 
eaten ;  and  for  some  time  neither  salts  nor  castor-oil  were  needed  from 
the  medicine-chest,  as  this  fruit  proved  to  ho  a  vigorous  cathartic  when 
dry.  Tbe  unripe  fruit  is  roasted  in  hot  ashes  and  then  eaten.  The 
young  Bower- buds  when  about  to  expand  are  also  roasted,  being  a 
b  i:' lily-prized  article  of  diet.  To  a  white  man  it  is  an  insipid  substance. 
Tbe  leaves  of  this  species  of  Yucca  produce  a  long  and  strong  fiber, 
Biinewhat  coarse,  but  very  durable.  The  Indians  of  New  Mexico  and 
Arizona  prepare  the  liber  either  by  first  drying  the  leaves,  and  then 
beating  off  the  dry  pulp,  or  by  macerating  them  in  water,  which  rotsoff 
Ibe  pulpy  matter.  The  plant  will  grow  on  the  poorest  kind  of  dry 
soil,  and  its  introduction  into  such  portions  of  the  Southern  States  as 
are  suited  to  its  growth  would  seem  to  be  desirable. 
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Figs.  1  and  2   Rimnisti  bayonet  (  Knew 

Figs.  S,  «,  5.  and  E.  Dwarf  cherry  (Prunui  pumiln). 
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Milk  fetch,  (Astragalus.) — A  genusof  leguminous  plants,  several  speciea 
of  which  arc  used  as  food  by  tho  Indians  of  the  Western  Territories,  and 
are  commonly  tailed  Indian  pea,  pop-pea,  ground  plum,  or  rattle-box 
weed.  The  pods  adhere  to  the  wool  of  sheep,  and  become  objection- 
able to  the  farmer.    The  pea  divested  of  the  bull  is  boiled  for  food. 

LamPs  quarter,  (Chenopodium  albvm.) — The  young  tender  plants  are 
collected  by  the  Navajocs,  the  Pueblo  Indians  of  Now  Mexico,  all  the 
tribes  of  Arizona,  the  Diggers  of  California,  and  the  Ulahs,  and 
boiled  as  herbs  alone,  or  with  other  food.  I^arge  quantities  also  are 
eaten  in  the  raw  state.  The  seeds  of  this  plant  are  gathered  by  many 
tribes,  ground  into  Hour  after  drying,  and  made  into  bread  or  mush. 
They  are  very  small,  of  a  gray  color,  and  not  unpleasant  when 
eaten  raw.  The  peculiar  color  of  the  flour  imparts  to  the  bread 
a  very  dirty  look,  and  when  baked  in  ashes  it  is  not  improved  iu 
appearance.  It  resembles  buckwheat  in  color  and  taste,  and  is  regarded 
as  equally  nutritious.    The  plant  abounds  in  the  Navajo  country. 

Ericoma  cuspidate. — This  is  a  singular  species  of  grass,  which  is  found 
growing  wild  iu  moist,  sandy  spots  in  Nevada,  Arizoua,  and  New 
Mexico,  and  produces  a  small,  black,  nutritious  seed,  which  is  ground 
into  dour  and  made  into  bread.  It  is  held  in  high  estimation  by 
the  Zuni  Indians  of  New  Mexico,  who,  when  tbeir  farm  crops  fail, 
become  wandering  hunters  after  the  seeds  of  this  grass,  which  is 
abundant  iu  their  country.  Parties  arc  sometimes  seen  ton  miles  from 
their  villages,  on  foot,  carrying  enormous  loads  for  winter  provision. 

Panic  grass,  (Panicum.) — It  grows  on  the  bars  and  moist  sides  of  the 
Colorado  Hirer,  in  Arizona.  After  the  June  rise  in  the  river  has 
subsided,  the  plant  rapidly  perfects  its  seeds,  which  the  Indians  collect 
with  much  care,  cleaning  them  by  means  of  the  wind,  and  store  them 
for  winter  use.  Alter  the  seeds  are  ground  into  Hour,  water  is  added, 
and  the  mass  is  kueaded  into  hard  cakes,  which,  when  dried  in  the  sun, 
are  ready  for  use.  Gruel  and  mesh  are  likewise  made  of  the  Hour. 
Sometimes  the  ludians  plant  this  grass  near  their  homes,  to  avoid  the 
trouble  of  hunting  it.  When  the  water  has  laid  bare  the  river  hanks 
during  the  month  of  June,  they  scatter  the  seeds  over  the  ground  by 
blowing  them  from  their  mouths,- and  a  crop  is  the  result,  which  for 
them  is  equal  to  wheat. 

Wild  oat,  (Arena  fatua.) — Indigenous  oats  of  California.  This  plant 
covers  hundreds  of  thousands  of  acres  of  hill  and  plain,  from  Upper 
Sacramento  to  San  Diego,  and  tho  mountain  sides  east  and  west,  as 
also  the  San  Joaquin  plains  and  mountains  of  California.  The  Indians 
gather  this  grain  nnd  use  it  as  wheat  or  any  other  seed.  Somo  of  tho 
early  travelers  call  this  plant  pin  grass. 

SunjioKer,  (Hclianthux.) — From  one  or  several  species  of  the  dwarf 
sunflower  of  the  West,  which  grows  on  river  bottoms  and  rich, 
moist  spots  on  the  prairies,  tho  seeds  are  often  gathered.  Iieing  very 
sweet  and  oily,  they  are  eaten  raw,  or  pounded  up  with  other  sub- 
stances, made  into  flat  cakes  and  dried  in  the  sun,  in  winch  form  they 
appear  to  be  very  palatable  to  the  Indians. 

Bur  clora;  (Malicago  lupulina.) — This  common  plant  of  Southern  Cal- 
ifornia produces  a  lunula  nee  of  seeds,  w  Inch  n  re  much  relished  by  tho 
Indians  and  by  cattle.  It  bears  a  small  kidiicj -shaped  pud,  containing  a 
single  bean. 

Indian  corn,  (Zea  mays.) — If  the  ancient  use  of  this  plant  as  food  by 
ludians  needs  verincntien,  evidence  is  now  accessible  both  from  North 
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anil  South  America.  The-  Smithsonian  Institution  has  an  car  of  com 
(Pig.  3,  Plato  8)  found  deposited  in  an  carthern  vessel  eleven  feet  under 
ground,  in  a  grave  with  a  mummy,  near  Ariqnipe,  in  Peru.  The  grains 
hit.  rather  sharp- pointed,  small,  and  slightly  indented  at  the  apex,  lapping 
oue  over  the  other,  in  thirteen  rows.  A  small  portion  of  this  specimen 
is  broken  ofl',  hence  it  is  but  four  and  a  half  inches  long.  When  sta- 
tioned at  Camp  Lincoln,' Arizona,  as  post  surgeon,  the  writer  explored 
some  ancient  rock  caves  near  by,  which  were  plastered  in  the  interior, 
and  obtained  several  corn-cobs,  two  of  which  were  preserved,  and  are 
now  in  the  museum  of  the  Smithsonian  Institution.  One  is  slender  and 
narrow,  (Fig.  1,  Plate  8,)  being  five  and  one-quarter  inches  long ;  the 
other  is  thicker,  but  its  length  is  only  four  and  one-half  inches.  The 
former  had  ten  and  the  latter  eight  rows  of  grains,  with  no  more  dif- 
ference discernible  than  exists  among  the  corn  raised  by  all  the  Pueblo 
Indians  of  to-day,  and  which  certainly  is  the  kind  grown  by  them  at 
the  Spanish  conquest  of  Mexico.  The  ruins  in  which  the  cobs  were 
found  have  not  been  inhabited  by  the  present  Indians  of  the  country, 
who  are  Apaches,  as  they  bebeve  that  evil  spirits  hover  about  themj 
and  therefore  will  not  enter  them.  The  past  summer  the  writer 
opened  a  mound  near  St.  George,-  Utah,  in  which  several  nicely  made 
and  well-burnt  earthen  pots  were  found,  full  of  human  ashes,  charcoal, 
and  several  pieces  of  charred  corn-cob.  Corn  may  bo  said  to  be  the 
most  universal  article  of  food  cultivated  by  tho  Indians  of  New  Mexico, 
Arizona,  California,  Nevada,  and  Utah,  while  the  tribes  of  the  Indian 
Territory  consider  this  grain  their  staff  of  life.  The  cultivation  of  corn 
has  not  been  acquired  by  them  from  others.  It  is  a  matter  of  historical 
record  that,  when  living  in  the  Southern  States,  long  before  the  white 
man  set  foot  in  the  country,  it  was  cultivated,  and  by  nearly  all  the 
Indians  of  the  present  United  States  to  a  greater  or  less  extent.  The 
Indians  who  grow  it  in  the  primitive  manner,  and  have  the  original 
corn  of  America,  are  the  Pueblos  of  New  Mexico  and  Arizona.  The 
grains  vary  in  color  through  shades  of  pink,  blue,  and  white,  and  the 
ears  arc  generally  rather  small  and  slender.  The  blue  variety-  {Fig,  2, 
Plate  8)  is  preferred  for  bread,  and  is  sorted  from  tho  rest  with  much 
care,  and  stored  by  itself.  The  ear  has  fourteen  rows  of  grains,  which 
are  full  and  plump,  and  is  six  and  three-quarters  inches  long,  and  four 
and  three-quarters  inches  around.  The  corn,  after  being  reduced  to  meal 
in  a  ftfouo  mortar,  has  a  peculiar  bluish-white  appearance.  In  convert- 
ing it  into  bread,  it  is  mixed  iuto  a  thin  batter,  a  brisk  lire  is  made  to 
heat  a  slab  of  iron,  or  stone,  or  a  Hat  earthenware  plate,  which  is  ele- 
vated from  t  lie  ground  by  stones  to  admit  the  fire;  when  sufficiently 
heated,  (he  women  press  tho  lingers  of  tho  light  hand  together,  dip 
them  in  the  batter,  drawing  them  out  thickly  covered  with  the  mixture, 
at  the  same  time  drawing  the  hand  equally  oVer  the  heated  baker,  leav- 
ing a  thin  coating,  which  quickly  curls  -up,  a  sign  that  it  is  cooked  on 
that  side;  it  is  then  taken  off,  another  dip  is  made  with  the  lingers,  and 
the  baker  is  besmeared  again  ;  then  the  upper  side  of  the  first  cake  is 
laid  on  the  top  of  the  new  dip ;  when  the  second  one  is  ready  to  turn, 
the  first  one  is  already  cooked,  and  the  second  is  put  through  the  same 
process  as  the  first,  and  soon  until  a  number  of  these  large  thin  sheets  of 
wafer-like,  bread  is  accumulated.  They  are  rolled  up  together,  and  form 
what  is  called  by  the  Moqui  Indians  guagave.  It  looks  like  blue  wrap- 
ping-paper, but  somewhat  coarser,  and  hasapolisbedappearanee.  During 
:he  summer  of  ISO!),  the  writer  and  Mr.  Vincent  Collier,  with  Lieuten- 
ant W.  Krause,  visited  the  Moquis,  and  were  feasted  bountifully  at  every 
house  with  this  blue  paper-like  bread.    At  first  it  seems  dry  in  the 
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mouth,  but  it  soon  softens,  is  quite  sweet,  and  is  readily  masticate*!.  AH 
three  of  us,  doubtless,  will  ever  remember  with  pleasure  the  relish  which 
our  hunger  gave  to  this  singular  bread.  At  one  house  the  nicest  dried 
peaches,  of  their  own  production,  well  cooked,  were  set  before  us,  into 
the  juice  of  which  the  bread  was  dipped,  at  the  same  time  serving  as  a 
spoon.  At  another  house  the  roasted  mescal,  dissolved  in  water,  was 
set  before  us,  in  which  to  dip  our  bread  or  guagave  rolls,  the  ends  of 
which  we  bit  off  from  time  to  time,  alter  saturating  them,  until  satisfied, 
each  declaring  the  food  excellent.  A  favorite  mode  of  preparing  com 
is  to  boil  it  in  weak  lime-water,  to  remove  the  husk  bran.  It  is  then 
ground  into  a  soft  pulp,  and  made  into  bread  like  the  above,  but  is  not 
so  palatable  to  the  general  taste.  The  corn,  thus  hulled,  is  often  mixed 
with  chopped  meat,  formed  into  cakes,  and  dried  for  future  use.  Often, 
when  new  corn  is  ground,  it  is  mixed  with  pieces  of  meat,  and  red  or 
green  peppers,  placed  between  soft  corn  husks,  tied  at  the  ends,  and 
boiled.  Tiiis  dish  is  called  by  the  Mexicans  toniale,  but  is  not  accept- 
able to  civilized  palates.  Corn  meal  is  also  made  into  attole  or  gruel, 
and,  when  mixed  with  sugar,  or  the  flour  of  the  mesijuite,  it  is  aided 
pinole,  and  is  much  relished  by  all  Indians.  Water  is  sometimes  added 
to  it,  forming  a  cooling,  sweet,  nutritious  drink.  To  make  this  nicely, 
the  corn  must  be  carefully  parched,  then  pulverized,  and  prepared  as 
above.  The  raw  meal  isoftcn  made  into  a  kind  of  broad,  called  tort d las 
by  the  Spanish.  Some  Indians  prepare  the  roasting  ears  by  stringing 
and  drying  them  for  winter.  The  Apaches,  and  many  other  Indians, 
toast  their  corn  in  baskets  with  much  dexterity.  This  is  effected  by 
placing  the  grains  and  a  lew  live  coals  or  hot  stoues  in  the  basket,  and 
keeping  up  a  brisk  agitation,  occasionally  holding  the  open  basket  to 
the  tire.  The  Indians  are  very  fond  of  parched  corn,  and  consume  it  in 
surprising  quantities.  Sometimes  it  is  made  into  bread  after  being  thus 
roasted.  The  Apaches  rook  their  mush  in  rather  flat  wicker  baskets, 
which  are  water-tight.  They  heat  stones  very  hot,  and,  with  wooden 
tongs,  the  ends  of  which  are  charred,  take  them  up  and  drop  them  in 
the  mush.  As  soon  as  cool,  the  stones  are  taken  out,  licked  clean  of 
the  adherir.g  mixture,  and  fresh  ones  take  their  places,  and  wo  on  until 
the  mush  Is  cooked.  The  family  then  gathers  around,  and  with  the 
lingers  scoop  out  the  contents.  The  Xavajnes  have  a  national  dish 
formed  of  pounded  masting  ears,  wrapped  in  the  soil  corn-husks,  and 
baked  in  hot  ashes.  Corn  bread,  as  made  by  some  of  the  Indians,  and 
baked  in  ashes,  would  fail  to  have  au  appetizing  effect  upon  most  people. 
The  Navajoes  aie  not  very  fastidious  as  to  their  food. 

An  intoxicating  drink  is  made  of  corn  by  the  Apaches,  called  tisweiu. 
The  grain  is  liisl  soaked  lor  t  went. v-fonr  hours;  a  hole  is  then  dug  in  the 
ground,  generally  in  a  wigwam,  and  some  dry  grass, laid  on  the  bottom ; 
then  the  corn  is  laid  in  and  covered  with  grass :  warm  water  is  sprinkled 
over  four  or  five  times  daily;  at  night  the  family  sleep  on  it  to  increase 
the  warmth  and  cause  sprouting,  and  in  four  or  live  days,  it  is  ready 
lor  the  next  operation.  It  is  then  dried,  pulverized,  put  into  a  kettle, 
and  boiled  the  hours;  when  cooled,  it  is  mixed  with  sugar  anil  flour, 
and  left  to  ferment  fur  twelve  hours,  when  it  is  ready  to  drink.  If  no 
sugar  is  at  hand,  the  flour  of  the  mesquite  beans  is  used,  or  the  sirup 
from  tin1  frail  oi"  the  Cm-tin  ijiijatitctix.  This  is  a  strong  drink,  and  is 
made  whenever  corn  can  be  procured.  The  Indians  living  principally 
upon  the  elms;',  in  their  wild  state,  cultivate  less  corn  than  those  settled 
in  villages.  Small  patches  are  planted  in  the  clearings  in  the  woods, 
where  the  soil  is  easily  worked,  and  there  arc  no  trees  to  cut  down.  Asa 
sample  of  the  farming  of  the  Pueblo  Indians  settled  in  villages,  it  may 
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bo  stated,  that  on  the  Colorado  River,  in  Arizona,  they  are  in  the  hahit 
of  cultivating  corn  on  the  river  bottom.  After  the  high  rise  in  June, 
they  simply  make  boles  in  the  moist  ground  for  the  seeds,  and  the  plants 
are  started  three  or  more  inches  below  the  surface,  so  that  the  heat  of 
tho  sun  may  not  injure  the  tender  corn.  The  ground  is  disturbed  only 
sufficiently  to  enter  the  seed  below  the  surface. 

Kidney  bean,  { Phaxeolut.) — A  large  beau  growing  wild  among  the  moun- 
tains around  Fort  Whipple,  Arizona.  It  is  used,  both  green  and  dry,  by 
the  Apaches  of  that  Territory.  The  root,  being  perennial,  becomes  very 
large. 

Duel;,  (Rvmcx.) — This  common  plant  of  the  Colorado  River,  Arizona, 
produces  abundance  of  seeds,  which  are  gathered  by  the  Indians  living 
along  its  bauks,  and  ground  into  flour  lor  bread.  The  bulky  root  is 
much  used  instead  of  bark  for  tanning  line  hides.  Tho  local  name  of 
the  plant  is  verba  Colorado. 

Wild  rice,  (Zizania  aqitatica,  Plate  0.) — The  Sioux  call  it  psliu,  and  the 
Chip} >e was  mnu-oin-in.  It  is  a  constant  article  of  food  with  the  north- 
ern Indians  of  the  lakes  and  rivers  between  the  Mississippi  and  Lake 
Superior.  This  plant  delights  in  mud  and  water  rive  to  twenty  toet 
deep.  When  ripe  the  slightest  wind  shakes  off  the  grains.  After  be- 
ing gathered  it  is  laid  on  scaffolds  about  tour  feet  high,  eight  wide,  and 
twenty  to  fifty  long,  covered  with  reeds  and  grass,  and  a  slow  fire  is 
maintained  beneath  for  thirty-six  hours,  so  as  to  parch  slightly  the  husk, 
that  it  may  be  removed  easily.  Its  beard  is  tougher  tha"n  that  of  rye. 
To  separate  it  from  the  chaff  or  husk,  a  hole  is  made  in  tho  ground  a 
foot  wide  and  one  deep,  and  lined  with  skins:  about  a  peck  of  rice  is 
put  in  at  a  time;  an  Indiau  steps  in,  with  a  ualfjnmp,  on  one  foot,  then 
on  the  other,  until  the  husk  is  removed.  Alter  being  cleaned  the  grain 
is  stored  in  bags.  It  is  darker  than  the  Carolina  rice.  The  hull  ad- 
heres tightly,  and  is  left  on  the  grain,  and  gives  the  bread  a  dark  color 
when  cooked.  The  husk  is  easily  removed,  after  being  exjwsed  to  heat. 
In  Dakota  the  men  gather  this  grain,  but  all  other  graiu  the  women 
collect.  An  acre  of  rice  is  nearly  or  quite  equal  to  an  acre  of  wheat  in 
nutriment.     It  is  very  palatable,  when  roasted  and  eaten  dry. 

MISCELLANEOUS. 

Staff  tree,  (Cclastrw  scandens.)— The  Chippewa  Indians  use  the  tender 
branches  of  this  climbing  shrub,  the  bois  retorsof  the  French,  or  twisted 
wood,  which  is  sometimes  called  bitter-sweet.  It  has  a  thick  bark,  and 
is  sweetish  and  palatable  when  boiled. 

Storlcxliill,  (EroiUum  cictitarium.) — This  plant,  when  young,  is  gathered 
and  cooked,  or  eaten  raw,  by  the  Bluckfeet,  Sosbones,  and  Diggers. 

Unicorn  plant,  {Slttrtynia  violacea.) — The  Apache  Indians  gather  the  half 
mature  seed-pods  of  this  plant,  and  cook  them  with  various  other  sub- 
stances. The  pods,  when  ripe,  are  armed  with  two  sharp,  horn-like  pro- 
jections, and,  being  softened  and  split  open,  are  used  on  braided  work 
to  ornament  willow  baskets. 

Oihmtnxtemum  Hartireyi. — A  species  of  sea-weed  used  as  an  article  of 
food  by  the  Indians  ol  the  northwest  coast. 

Hoiind-lm/e.d  sorrel,  (Oxyria  diijyna.) — The  leaves  of  this  plant  are 
chopped  up  with  scurvy -grass  or  water-cress,  and  made  into  a  kind  of 
salad,  which  is  allowed  to  torment  before  it  is  eaten.  The  Alaska  In- 
dians arc  very  fond  of  this  dish. 

Common  purslane,  (Portulaea  oteracea.) — The  Apache  Indians  eat  this 
species  of  purslane  raw.  When  they  cook  it  at  all,  it  is  merely  suffi- 
cient to  wilt  it. 
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Palmetto,  (Sahal.) — The  Indiana  remaining  in  the.  Southern  States,  and 
the  negroes,  use  as  an  article  of  food  the  embryo  leaves  of  the  palmetto, 
which  are  cut  out  of  the.  ton  of  the  young  plant,  aud  boiled  like  a  cab- 
bage. 

Sonet,  (Rumcr.) — The  leaf  stalks  of  u  species  of  mines,  or  wild  rhu- 
barb, arc  much  eaten  by  the  Indians  of  Alaska. 

Dandelion,  (Taraxacum  dens-lcmiis.) — The  leaves  of  this  plant  are  cafcu 
raw  or  cooked  by  the  Diggers  of  California  and  the  Apaches  of  Arizona, 
who  travel  over  a  wido  scope  of  country  to  find  sufficient  food  to  ap- 
pease their  appetite.  So  great  is  their  love  for  this  plant,  that  the  quan- 
tity consumed  by  one  person  exceeds  belief. 

Clover,  (Tri/olium.) — This  is  eaten,  cooked  or  raw,  by  the  Diggers  of 
California  and  Apaches  of  Arizona.  The  former  tribe  cook  it  by  heat- 
ing largo  stones  aud  placing  a  layer  of  clover,  well  moistened,  between 
the  layers  of  stones.  This  attempt  to  adapt  the  food  of  rumiuating  nui- 
mals  to  human  wants  involves  the  necessity  of  consuming  it  in  very 
great  quantities.  Sometimes  young  onions  and  common  grass  are  thns 
cooked  with  clover.  The  Apaches  boil  clover,  young  grass,  dandelions, 
and  pigweed  together  in  a  water-tight  basket,  heated  rocks  being  put  in 
and  removed  as  they  become  cooled,  until  the  mass  is  cooked.  Where 
this  clover  is  found  growing  wild,  tbe  Indians  practice  a  sort  of  semi 
cultivation  by  irrigating  it  and  harvesting. 

.  Stramonium  or  Jnmetstoicn  treed,  (Datura  metel,  J),  stramonium.) — The 
first-named  species  grows  abundantly  on  the  Colorado  Uiver,  in  Arizona. 
The  Mohaves  gather  the  leaves  and  roots,  bruise  and  mix  them  with 
water,  and  after  being  allowed  to  stand  several  hours  the  liquid  is  drawn 
off.  It  is  a  highly  narcotic  drink,  producing  a  stupefying  effect  which 
it  is  not  very  easy  to  remove.  The  Mohaves  will  often  drink  this  nause- 
ous liquid,  as  they  are  fond  of  any  kind  of  intoxication. 

Honey. — The  Winnebago  and  other  tribes  of  the  Indian  Territory, 
near  the  borders  of  Texas,  gather  large  supplier  of  wild  honey,  which 
is  very  abundant  and  much  esteemed. 

Sent  grams,  (Arundo  phragmitcs.) — This  species  of  reed,  which  grows 
abundantly  around  St.  Thomas,  in  Southern  l.'tah,  during  the  Hummer 
months,  produces  *kind  of  white,  sweet  gum.  The  I'tali  Indians  cut 
down  the  reeds  and  lay  them  in  piles  on  blankets  or  hides,  and  let  (hem 
remain  for  a  short  time  to  wilt,  when  the  bundles  are  beaten  with  rods 
to  release  the  gum.  The  small  particles  so  detached  are  pressed  into 
bails,  to  be  eaten  at  pleasure.  It  is  a  sweet,  manna-like  substance. 
'  Tuehahw  or  Indian  head,  {Lycoperdon  mdidum.) — Two  specimens  of 
this  fungus  are  in  lite  collection  of  I  he  Department  of  Agriculture — one 
from  Nottoway  County,  Virginia,  (Fig.  1.  Hate  !»,)  and  the  other  from 
Leroy,  Kansas,  ( Fig.  L",  Hate  UK)  These  singular  fungous  growths  are 
subterranean  and  parasitic  on  roots  of  large  trees.  A  piece  of  root  is 
often  inclosed  in  the  mass.  The  form  is  irregularly  globose,  about  the 
size  of  a  man's  head.  It  is  very  rugous,  and  Idled  with  cracks;  the  color 
externally  is  ashy  Mack:  in  Ihe  interior,  white,  or  nearly  so,  of  a  starchy 
appearance,  very  linn,  and  breaks  into  irregular  masses.  The  Kansas 
specimen  is  rounded  in  shape,  with  a  black,  rough  exterior,  and  a  white 
and  compact  interior.  When  broken  it  had  the  appearance  of  a  mass 
of  diied  dongh.  full  of  fissures  and  very  granular.  Booth  and  Morllfs 
Cyclo|H'dta  of  Chemistry  gives  the  following  under  the  article  of  lie- 
qiiotaiue:  '•  A  highly  iiiUiilions  plan!,  used  as  food  by  Indians.  It  re- 
sults from  a  disease  of  the  Psoralen  m-tthnla.  Its  composition  is  as  fol- 
lows: Nitrogenous  matter.  Mill;  mineral  substances,  1 .01;  starch,  81.80; 
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water,  12.50."    The  following  remarks  relative  to  the  Tuckahoe  are  fur- 
nished by  Dr.  John  Torrey : 

It  was  first  brought  to  tho  notice  of  the  pulilic  by  Dr.  Clayton,  who  scut  it  to  Gro. 
noviiis,  under  tin'  v.iimvaC  Lycoperdonaolidaiii,  and,  as  wick,  described  it  in  the  Flora  Vir- 
Kinicn  about  one  hundred  and  twenty  years  ago.  Next  it  was  described  by  tho  lato  Dr. 
Von  Schweiuitz,  in  his  Synopsis  of  the  Fnngi  of  North  Carolina,  nnder  the  name  of 
Scleroticum  cocos.  About  tho  samo  time  Dr.  Macbride,  of  Charleston,  South  Carolina, 
Rent  to  tho  Linnmn  Society  of  Loudon  his  observations  on  that  fnngns.  Without 
being  aware  of  having  been  anticipated  by  Schweinitz,  I  described  it  in  the  New  York 
Repository  about  tho  year  lbl°,  under  the  name  of  Sclemtium  giganfeum.  I  gave  also 
a  chemical  analysis  of  it,  showing  that  it  is  chiefly  composed  of  a  singular  substanco, 
which  1  named  wlupotino,  Brnconout,  sonic  yean  after  this,  described  the  samo  prin- 
ciple, which  be  called  pect.ino.  In  tho  Synopsis  Fungorum  of  Fries  tho  funirua  is  called 
Pachnma  tocos.  In  tho  Proceedings  of  tho  Linniean  Society  of  Irf 
Rev.  M.  J.  Berhely  of  a  large  subterranean  fungus  that  is  sold  a 
Shanghai,  undoubtedly  the  name  as  tho  Tuckahoe. 

Sand  food,  {Ammobroma  Sonora.)— Prom  aminos,  saiid,  and  bromos, 
food.  This  herbaceous  and  fleshy  plant  is  of  a  dull  orange  color,  para- 
sitical on  the  roots  of  an  unknown  shrnb,  which  grows  in  the  State  of 
Sonora,  Mexico,  in  sandy  wastes,  near  the  head  of  the  Gulf  of  Califor- 
nia. The  root  upon  which  it  lives  is  composed  of  thick,  tortuous  fibers, 
dilated  near  tho  extremity.  This  is  the  point  of  attachment  to  the 
plant  from  which  the  parasite  draws  its-nourishment.  The  stems  are 
two  to  four  feet  long,  and  three-fourths  of  an  inch  to  an  inch  in  diame- 
ter. The  Papajo  Indians  are  very  fond  of  thia  root,  which  is  eates 
after  being  roasted  upon  hot  coals  ordried  in  the  sun.  It  is  often  ground 
on  a  metate,  (curved  stone,)  with  mesquite  beans,  forming  pinole.  The 
fresh  root,  when  gathered  and  cooked,  is  very  luscious,  and  resembles 
in  taste  the  sweet  potato,  though  far  more  delicate.  Rain  seldom  falls  in 
the  arid  region  producing  this  plant,  and  consequently  it  becomes  both 
food  and  drink  to  tho  traveler,  its  roots  being  very  watery  when  fresh. 
For  description  see  Annals  of  the  Lyceum  of  Natural  History,  New  York, 
Vol.  8,  Juue,  1SG1,  by  Dr.  John  Torrey. 

Bearded  moss,  (  Alcctoria  jitbata.J — The  Indians  residing  on  the  Colum- 
bia River,  according  to  Dr.  Morse  iu  his  report  on  Indian  affairs  to  the 
War  Department  for  1822,  subsist  in  summer  on  a  kind  of  bread  made 
of  the  long,  hair-like  lichen  which  grows  on  the  spruce  fir-tree,  and  which 
resembles  spiders'  webs  in  fineness.  To  prepare  it  for  footl,  it  is  gath- 
ered from  tho  tree,  laid  in  heaps,  sprinkled  with  water,  and  then  left  for 
some  time  to  ferment.  It  is  next  rolled  up  into  balls  as  large  as  a  man's 
head,  and  baked  for  an  hour  in  ovens  in  the  earth.  When  taken  oat  it  is 
fit  for  use,  but  it  is  neither  palatable  nor  nutritious.  " 

Wheat,  {Triticum  vulgare.) — This  grain  was  first  introduced  by  the 
Spaniards  among  the  Paeblo  Indians,  and  forms  one  of  their  principal 
articles  of  lood.  So  fond  are  tho  Apaches,  Papajos,  and  Utahs  of  it  that 
they  will  pick  up  individual  grains  which  may  have  been  left  by  animals 
on  old  camp  grounds,  and  will  enter  wheat  fields,  after  white  men 
have  cleared  off  the  crop,  and  glean  the  scattered  kernels.  The  patient 
manner  of  the  squaws,  who  prostrate  themselves  on  the  ground  day 
after  day  to  pick  up  the  loose  grains,  shows  plainly  how  highly  they 
estimate  them.  The  Indians  of  tho  Rio  Grande,  New  Mexico,  of  the 
Gila  and  Colorado  Rivers,  of  Arizona,  with  the  tribes  of  California  and 
Utah,  are  the  principal  wheat -raisers  among  the  aborigines.  The  Pimos 
grow  the  largest  crops  in  Arizona.  In  addition  to  what  is  retained  for 
their  own  use,  as  food  and  for  planting,  they  sell  annually  large  quantities 
to  the  traders  who  have  Government  contracts  for  flour  and  grain, 
wheat  being  often  fed  to  animals  in  this  section.  A  lively  grain  trade 
is  carried  on  by  tho  whites  with  these  Indians.     Their  wheat  and 
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com  are  sold  by  measurement,  a  tin-cup  holding  about  two  pounds 
being  used.  Twenty-five  of  these  measures  are  worth  25  cents  in  silver, 
which  the  traders  will  sell  at  7  cents  per  pound,  after  being  reduced  to 
flour.  In  1307  one  million  of  pounds  were  sold ;  and  this  year  they  have, 
no  doubt,  a  largo  surplus  stock  on  hand.  As  wheat  producers,  the  In- 
dians of  New  Mexico  are  the  most  successful.  The  mode  of  reducing 
the  grain  to  Hour  is  by  nibbing  it  with  a  flat  atone  in  a  scarcely  con- 
cave mortar  or  metatc.  This  is  performed  by  the  females.  The 
floor  is  mixed  with  water  and  salt,  and  kneaded  into  a  rather  still' 
dough.  A  gentle  fire  is  kindled  under  a  rock,  where  an  iron  fan  or  flat 
earthen  plate,  supported  by  stones,  is  used  as  a  baker  of  the  tortillas  or 
thin  flaky  bread.  These  tortillas  are  made  as  follows :  The  women  take 
a  small  piece  of  dough  ami  flatten  it  iuto  a  round  cake,  then  throw  it 
backward  and  forward  betweeu  the  palms,  at  the  same  time  whirling  it 
around,  until  it  becomes  wide  and  thin  ;  it  is  then  placed  on  the  baker, 
and  in  a  minute  it  rises  up  full  of  blisters,  and  when  turned  on  the 
other  side  it  is  quickly  done.  This  is  probably  the  best  way  mere  flour 
and  water  can  be  baked.  Wheat,  when  parched,  pulverized,  and  mixed 
with  sugar  or  the  meal  of  mesquite  beans,  is  called  pinole,  and  when 
mixed  with  water  forms  a  cooling  and  nutritious  drink.  Flour  made 
into  gruel  is  called  attole.  Most  of  the  Pueblo  Indians  lay  by  an  extra 
supply  of  wheat,  corn,  and  other  grains,  so  that  if  one  crop  fails  they 
will  have  seed  for  another  year.  Wheat  is  planted  in  hills,  several 
grains  in  each,  about  one  foot  apart  each  way,  and  the  fields  laid  off 
with  ditches,  so  that  water  can  be  turned  on  to  irrigate  the  crop. 

Beans  are  largely  growu,  and  are  used  green  or  dry,  and  the  tender 
green  pods  are  dried  for  winter  use.  lied  peppers  are  universally  grown 
in  Sonora  and  New  Mexico,  and  the  pods  while  green  are  eaten  with 
various  substances,  under  the  name  of  chille  verde,  while  the  dishes 
prepared  with  the  red  pods  arc  ealled  chille  coloroin. 

Pumpkins,  squashes,  musk-melons,  and  water-melons  have  become 
not  only  articles  of  food  but  of  commerce.  As  these  plants  belong  to 
the  same  natural  family,  and  are  growu  promiscuously  iu  the  sanio  fields, 
one  is  nearly  as  good  as  another,  so  much  do  they  cross  or  hybridize 
with  each  other. 

(H'LTIVATED  FRUITS, 

Several  varieties  of  fruit  have  been  introduced  among  the  Indians, 
and  have  not  only  become  cherished  articles  of  food,  but  also  of  com- 
merce. Peaches,  grapes,  olives,  pears,  applos,  quinces,  dates,  pome- 
granates, figs,  &c,  are  the  principal  sorts.  The  tribes  most  beuetited 
by  the  cultivation  of  fruit  arc  those  of  the  Indian  Territory  and  the 
Pueblos  of  New  Mexico,  Arizona,  and  California.  The  quantities  con 
siimed  and  sold  are  very  great.  Other  eatables  have  been  acquired 
by  them  from  intercourse  with  more  civilized  communities,  from  the 
Mexicans  on  one  side  and  the  white  traders  and  immigrants  on  the 
other.  Their  most  valuable  lessons  in  agriculture  and  fruit-raising, 
however,  must  be  credited  to  the  patient  teachings  of  the  Jesuit  mis- 
sionaries. 

ANIMAL  FOOD  WITH  VEGETABLE  BURST A^TF.S. 

The  various  tribes  living  on  the  shores  of  Alaska,  as  the  Knloshes, 
Esquimaux,  &c,  eat  the  raw  flesh  and  blubber  of  the  walrus  and  whale. 
The  spawn  of  the  herring  in  a  putrid  state  is  considered  a  great  delicacy, 
and  ir.  eaten  raw  or  dried.  Some  species  of  alga;  (sea- weeds)  are  often 
eaten  with  this  unsavory  dish.    The  flesh  of  sea  otter,  fur  seal,  sea  lion, 
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Hah,  and  shell-fish,  with  cold  tallow  is,  eaten  raw  or  cooked,  being  fre- 
quently mixed  with  wild  parsnips,  some  kinds  of  fucna,  the  licorice 
root,  the  stalks  of  a  rumex  or  wild  rhubarb,  snake-root,  with  various 
berries,  and  formed  into  various  dishes  of  food.  The  stomach  of  the 
reindeer,  distended  with  well  masticated  willow  sprigs,  in  a  half 
digested  state,  is  highly  esteemed.  This  is  dried  over  the  fire  or  in  the 
smoke  of  the  huts  tor  winter  use,  and  when  mixed  with  melted  suet,  oil, 
and  snow,  is  highly  relished.    It  is  deemed  a  powerful  antiscorbutic. 

The  various  berries  collected  by  the  trilies  of  Oregon  Indians  are 
sometimes,  for  variety,  mixed  with  the  dried  eggs  of  the  salmon;  also 
with  crickets,  dried  anil  pulverized.  The  siphons  of  Panopea  excelsa,  a 
marine  shell-fish,  are  used  as  food  after  being  smoke-dried. 

By  the  Diggers  of  California  and  the  Plains  grasshoppers  are  caught 
in  great  numbers.  When  the  insect  attains  its  best  condition,  the 
Indians  select  some  favorable  locality  and  dig  several  little  pits,  in  shape 
somewhat  like  inverted  funnels,  the  aperture  being  narrower  at  the 
surface  than  at  the  base,  the  object  being  to  prevent  the  insect  which 
chances  to  tumble  in  from  bopping  out  again.  The  pits  being  ready,  an 
immense  circle  is  formed,  the  surrounding  glass  is  set  on  fire,  and  the 
Indians,  men,  women,  and  children,  station  themselves  at  proper  inter- 
vals around  tho  fiery  belt,  keeping  np  a  continual  ring  of  name,  until 
the  luckless  grasshoppers  arc  corraled  in  the  pita  or  roasted  at  the 
brink.  They  are  eaten  after  beiug  mixed  with  pounded  acorns,  and 
constitute  one  of  the  national  dishes.  Grasshoppers  are  sometimes 
gathered  into  sacks  saturated  with  salt,  and  placed  in  a  heated  trench, 
covered  with  hot  stones,  for  fifteen  minutes,  and  are  then  eaten  as 
shrimps,  or  they  are  ground  and  put  in  to  soup  or  mnsh.  This  tribe  also 
feed  upon  ants,  catching  them  by  spreading  a  dampened  skin  or 
fresh  pec  I  ed  bark  over  their  hills,  which  immediately  attracts  the  inhab- 
itants to  its  surface.  When  filled,  the  cover  is  carefully  removed  and  the 
adhering  insects  shaken  into  a  tight  sack,  where  they  are  confined  until 
dead,  and  are  then  thoroughly  sun-dried  and  laid  away.  Bushels  are 
thus  gathered  annually,  and  are  not  more  offensive  than  snakes,  lizards, 
and  crickets,  which  the  tribe  also  eat.  Grasshoppers  are  pounded  up 
with  service,  hawthorn,  or  other  berries.  The  uiixtnrc  is  made  into 
small  cakes,  pressed  hard,  and  dried  in  the  snn  for  future  use. 

A  large  fly  deposits  its  eggs  in  the  frothy  edge  of  the  surface  of  Mono 
Lake,  hi  California,  each  of  which  when  hatched  becomes  a  larva  of 
considerable  size,  and  is  called  ke-chah-re  by  the  natives.  These  larvae 
when  dried  and  pulverized  are  mixed  with  meal  made  of  acorns,  to  be 
sun-dried  or  baked  as  bread,  or  mixed  with  water  and  boiled  with  hot 
stones  tor  soup.  The  color  of  the  powdered  larva;  being  similar  to  that 
of  coarsely  ground  black  pepper,  gives  a  forbidding  appearance  to  the 
compound. 

Among  the  Indians  of  Hudson's  Bay  it>  is  the  practice  to  prepare 
pemicau,  which  is  the  common  mode  of  condensing  food  among  northern 
Indians.  The  lean  meat  is  dried,  pounded  up,  and  mixed  with  melted 
fat,  and  pnt  into  buffalo-skin  bags  to  congeal  anil  become  solid.  Sugar 
is  often  added,  or  dried  berries  of  various  kinds.  When  other  fruits  or 
vegetables  are  not  attainable  the  Indians  are  forced  to  employ  a  kind  of 
lichen  which  grows  upon  rocks,  having  an  egg-like  appearance.  It  is 
boiled  with  pemican  and  dissolves  into  a  glutiuons  substance,  and  it, 
or  some  fruit  or  vegetable,  is  held  to  be  an  indispensable  ingredient  in 
the  mixture. 

Raw  fish  eyes,  the  roes  of  salmon,  and  other  small  scraps  are  buried 
in  the  earth  until  putrid,  and  then  eaten,  cooked  or  raw.    These  sub- 
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stances  produce  a  horrible  stench  when  exposed  to  the  air.  The  Chip- 
pewas  are  said  to  indulge  in  this  diet. 

iSle  Sioux  prepare  a  favorite  dish,  used  at  great  feasts,  called  wash- 
cn-ena,  consisting  of  dried  meat  pulverized  and  mixed  with  marrow,  and 
a  preparation  of  cherries,  pounded  and  sun-dried.  This  mixture,  when 
cateu  raw  or  cooked,  has  an  agreeable  vinous  taste.  To  this  compound 
is  frequently  added,  when  to  be  cooked,  a  kind  of  flour  made  from  the 
root  of  pontine  blanc,  (white  apple,)  thus  designated  by  the  French 
Canadians,  and  derived  from  the  1'soralea  esatlenta. 

Among  the  Piinos  Indians,  as  among  the  savages  of  Africa,  tobacco 
worms,  which  arc  the  caterpillars  of  Macrotila  Carolina,  are  gathered 
and  made  into  soup,  or  fried  until  crisp  and  brown.  Vegetables,  meal, 
or  seeds  are  usually  added  to  the  composition  when  made  into  pottage. 
The  writer  has  seen  this  tribe  gather  bushels  of  the  worms  for  immediate 
consumption,  or  to  be  dried  and  pounded  up  for  winter  stores.    ' 

The  review  of  the  articles  of  food  consumed  by  the  Judians  will  show 
that  many  of  the  substances  are  not  only  distasteful  but  disgusting  to 
civilized  persons,  and  many,  also,  are  not  of  a  nutritions  character.  It 
is  barely  possible  that  there  is  a  flavor  in  some  of  these  undetected  by 
the  whites  because  untried ;  nor  is  it  logical  to  believe  that  all  articles 
which  are  favorites  with  the  latter  class  should  be  necessarily  so  with 
Indians,  or  vice  rcrm.  Their  senses  are  keener,  it  may  be,  to  appreciate 
an  obscure  flavor  to  others  undiscoverable.  The  ivory  hunter  on  the 
bank  of  an  African  rivcij  having  killed  a  hippopotamus  for  the  supper  of 
his  negro  attendants,  leisurely  watches  their  proceedings  in  preparing 
the  feast,  and  observes  that  the  entrails,  without  being  cleansed,  are 
carefully  preserved  as  the  choicest  morsel,  and-subsequently  cut  up  and 
distributed  in  shares  to  the  party  according  to  rauk.  When  slightly 
roasted  they  are  devoured  with  unmistakable  signs  of  enjoyment.  Being 
disposed,  philosophically,  tp  impure  into  the  nature  of  things,  the  hun- 
ter tries  the  taste  of  the  extraordinary  food,  and  leaves  on  record  that 
the  savages  arc  certainly  not  without  reason  for  their  preference.  It  is 
easy  to  understand  how  the  wild  creatures,  impelled  by  gnawing  hunger, 
out  on  the  mountain  side  or  on  the  unsheltered  prairie,  fearing  the  ven- 
geance of  the  whites,  and  not  daring  to  apply  for  food  at  the  settle- 
ments, will  have  recourse  to  any  description  of  organic  matter,  vegeta- 
ble or  animal,  to  appease  hunger.  Unusual  substances  are  thus  experi- 
mented witli,  and  some  rude  process  for  making  them  more  palatable 
is  invented.  A  glance  at  the  methods  of  cookery  may  raise  a  smile, 
but  the  ingenuity  exhibited  in  many  cases  canuot  be  denied.  These 
jH'oph'  carry  their  domestic  arrangements  with  them  in  their  wander- 
ings, generally  on  the  backs  of  the  women,  and  cooking,  provisions, 
and  everything  pcrlniiiiiig  to  their  al  fresco  house-keeping  must  be 
extemporized  on  the  spot.  If  the  chase  or  fishing  should  fail,  they 
must  lind  substitutes  in  berries,  herbs,  roots,  seeds,  &c. :  and  fortunate 
is  it  for  them  If  the  season  he  propitious.  In  winter,  if  from  improvi- 
dent recklessness  no  store  has  been  accumulated,  starvation  necessarily 
follows.  The  chances,  at  any  time,  of  attaining  a  regular  supply  of 
food,  are  so  precarious  that  it  i  ;  not  uncommon  to  lind  recorded 
obscrv:::'  — '■  of  travelers  concerning  the  gormandizing  habits  of  the 
aborigines.  This  :-;  not,  however,  universally  the  case,  since  the  tribes 
which  arc  settled  on  reservations  and  raise  annual  crops,  and  those 
receiving  annuities,  and  many  others,  are  to  be  excepted.  The  reports 
of  the  desperate  expedients  resorted  to  for  sustaining  life,  by  such 
tribes  as  the  Diggers  of  California,  who  arc  of  a  low  grade  of  mental 
organization,  and  of  the  enormous  quantities  of  reptiles,  insects,  roots, 
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grass,  and  lichens  which  they  consume,  are  unquestionably  trap.  In 
proportion  to  the  small  amount  of  real  nourishment  contained  in  the 
articles,  the  bulk  consumed  mnst  be  increased.  The  stomach  beo&nes 
distended  and  the  visceral  fnnctiou  overworked ;  the  organs  are  enlarged 
to  protuberant  dimensions,  producing  a  distortion  which  would  be  ludi- 
crous were  it  not  pitiable.  It  is  a  remark  of  military  men  who  have  beeu 
much  with  the  Indians,  that  if  they  are  fed  much  on  the  flesh  and 
cereals  and  other  adjuncts  of  the  white  man's  table,  they  pine  away  and 
lead  an  abandoned  and  unhappy  life,  and  that,  confined  to  this  fare, 
many  would  die  as  if  visited  by  an  epidemic.  There  is  an  unsatisfied 
craving  within  them  for  the  rude  fare  of  their  wild  life,  for  the  coarse, 
bulky,  precarious  food  of  their  younger  days,  for  the  messes  of  their 
tribe,  however  rude  and  unsavory  they  may  appear  to  others.  They 
bail,  therefore,  with  a  yell  of  pleasure,  the  opportunity  to  leap  over  the 
bounds  of  civilization  into  the  wild  scenes  familiar  to  their  childhood. 


THE  PRESENT  THEORY  AND  PRACTICE  OF  MIN- 
ERAL MANURES. 

For  some  years  past  anxiety  has  been  felt  by  cultivators  of  the  soil  in 
densely  populated  countries,  as  Belgium,  France,  England,  and  Ger- 
many, from  a  growing  consciousness  that  the  ordinary  farm  or  cattle 
manure  is  insutucieut  to  sustain  the  food  growth  of  the  cultivated  land 
requisite  to  meet  the  demands  of  the  present  population,  and  the  con- 
viction has  arisen  that  guano  does  not  supply  that  deficiency,  and  that 
it  is  not  a  substitute  for  farm  mauure  in  many  situations.  Agricul- 
tural chemists  during  this  time  have  been  experimenting  with  new  sab- 
stances  to  be  used  as  manure,  either  singly  or  as  compost ;  their  theories 
and  views,  as  interpreted  by  Dr.  Autisell,  of  this  Department,  are  here 
presented.  The  high  price  of  guauo,  and  the  knowledge  that  the  sup- 
ply of  this  substance  from  the  present  source  must  in  a  few  years  be  ex- 
hausted, have  influenced  manufacturers  to  flood  the  market  with  all 
kinds  of  manufactured  fertilizers,  many  of  which  are  of  little  value, 
and  the  most  of  them  but  poor  representatives  of  what  they  purport 
to  be.  The  overwrought  and  exhausted  condition  of  many  lands  in 
Europe  on  the  one  hand,  and  the  necessity  for  raising  a  sufficient  food 
supply  for  an  increasing  population  on  the  other,  have  produced  in 
some  localities,  and  may  shortly  produce  in  alt,  an  agricultural  crisis, 
for  which  at  present  there  is  no  remedy.  The  problem  is,  how  to  make 
the  laud  produce  abundant  and  continued  crops  without  increasing  the 
cost  of  food  produced.  This  question  presses  very  strongly  on  Great 
Britain  aud  Fraucc,  While  the  former  by  manufactures  and  commerce 
can  stave  off  the  crisis  for  a  time,  France,  with  her  legion  of  small  land 
holders,  and  no  colonial  market  for  manufactures,  is  more  immediately 
dependent  on  the  soil  for  the  support  of  her  population.  Although  onr 
country  is  differently  situated,  and  tho  "  struggle  for  life"  among  onr 
poorer  population  is  not  so  severe  as  in  Europe,  the  consideration  of 
this  question  of  obtaining  fresh  supplies  of  manure  is  of  material  inter- 
est to  our  people.  What  is  the  manure  of  the  future  to  bo !  This 
question  is  to  bo  solved  within  a  few  years.  Iu  old  times,  letting  the 
land  lie  fallow  restored  it  to  fertility ;  but  then  tho  population  was  small, 
and  the  cultivation  of  a  few  acres  more  or  less  was  not  felt;  now,  as 
the  population  increases  and  land  becomes  occupied,  fallowing  must  be 
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abandoned.  Toll  and  Bucl  believed  in  deep  cultivation,  as  enabling  the 
soil  to  produce  larger  crops  by  supplying  food  more  abundantly  to  the 
crops,  and  so  it  did ;  but  it  was  costly  and  advanced  the  price  of  food, 
and  after  a  while  the  ground  would  bear  no  more  deep  cultivation,  not 
yielding  an  increased  roturn  commensurate  with  the  increased  labor. 

Von  Thacr  in  Germany  and  Eoussingault  in  France  were  the  ablest 
supporters  of  the  view  that  organic  matter  (chiefly  vegetable  matter 
decaying)  is  the  great  pabulum  of  plants,  and,  if  this  is  in  sufficient 
amount  in  the  soil,  crops  will  grow  luxuriantly.  Bnt,  even  with  nbnnd 
ant  supplies  of  humus,  as  this  vegetable  matter  is  called,  in  the  soil  the 
ground  deteriorated,  less  weight  of  roots  and  grain  was  raised,  and  the 
land  became  exhausted,  or  sick  of  the  crops,  as  it  is  sometimes  said. 
Then  followed  the  belief  that  farm  manure,  the  excrement  of  cattle  and 
horses  and  the  waste  of  fields,  is  the  true  fertilizer,  and  that  if  it  is  ap- 
plied to  the  soil  in  sufficient  quantity  all  crops  will  grow  and  produce 
abundantly.  This  belief  now  holds  tlrm  possession  of  the  minds  of  the 
agriculturists  of  Great  Britain  and  the  United  States,  and  the  agri- 
cultural logic  in  a  circle,  heard  in  the  after-dinner  speech  at  the  Farm- 
ers' Clnb,  expresses  it  forcibly: — The  more  manure  the  more  roots,  the 
more  roots  the  more  cattle,  the  more  cattle  the  moro  manure,  and  the 
more  manure  the  more  roots,  and  so  on.  It  is  very  difficult  to  make  the  ag- 
riculturist see  the  error  in  this  argument,  or  to  convince  him  that  every- 
thing that  passes  through  the  body  of  a  four-footed  animal  is  not  manure 
or  food  for  plants.  Nothing  of  late  years  has  more  fully  demonstrated 
the  fallacy  of  depending  npon  farm  manure  as  .the  only  and  sufficient  fer- 
tilizer for  farm  crops  of  all  kinds,  than  the  experiments  of  Georges  Ville, 
carried  ou  near  Paris  during  the  past  ten  years,  aud,  although  but  little 
has  been  heard  of  them  outside  of  that  country,  they  have  taken  a  deep 
hold  on  the  public  mind  in  rural  France,  and  therefore  deserve  -to  be 
brought  fully  before  the  farmers  of  this  country.  While  Liebig  has 
demonstrated  that  barn-yard  manure  is  the  most  complete  of  all  natural 
manures,  as  they  may  be  called,  he  has  also  shown  us  that  it  does  not  suf- 
fice to  restore  to  the  earth  all  the  substances  which  have  been  abstracted 
from  it,  because  the  manure  is  made  only  from  the  straw  and  the  resi- 
duum of  the  food  consumed  by  cattle,  while  a  large  portion  of  the  grain, 
the  live  cattle,  and  the  wool  of  the  flock,  is  sold  oil'  in  the  market,  and 
returns  nothing  to  the  soil.  Farm-yard  manure,  therefore,  will  not 
wholly  suffice  as  a  fertilizer,  and  the  necessity  lor  complementary  ma- 
nures arises:  that  is,  the  use  of  chemical  substances  which  shall  supply 
those  mineral  elements  which  have  been  abstracted,  and  are  not  in  the 
barn-yard  manure.  Perhaps  too  much  reliance  has  been  placed  upon  the 
use  of  farm  manure  alone  as  the  only  fertilizer  necessary.  It  is  dif- 
hcult  to  make  American  fanners  think  otherwise,  and  if  the  experiments 
and  results  given  here  should  shake  their  faith  and  sole  dependence  ou  it, 
some  benefit  may  accrue  from  this  presentation  of  the  subject.  Liebig 
uses  the  following  strong  language  in  rcfereuce  to  the  experimental 
farm  at  liohcnheim : 
Tim  Lislorv  «f  the  farm  ins:  at  Hubciilu ■im  in  pailu ulailv  woithv  of  attention.    U]i 

U.  lJ*o4  til,:  iliie,  Uifs  placed  ui  til.'  U-itdof  lbccslanlishiue.il  w,:rc  what  pruplo  called 
practical  i.n  ;.  ;  thai  „[nsr..  [!:<■  management  ui'  the  (aim  mis  iutm-tcl  in  a^ritiiltiir- 
i.-.tK.  \vl;u  tin.  w  li.ui-  t,.  work  tli-'  s"il  wiih  nrotit.  im-aiiin-  by  Ibis  v..i;,l  profit  (he 
am, mill  i>f  moiu-.v  ^nl  out  of  (In-  earth,  without  releivnce  to  til,-  i-uialitiua  in  which  the 
.■anil  has  hem  put  by  this  sm  ailli  .i   protitable  laiiuiii^       "  '        At  Hohouheim 

complete  ;:i:iuQiils  a;.'  l.ept  ul'  I  h-  yearly  ;,  ici.l,  :i:iJ  tin  re-lilt-.  nl'n;i:a:es»ivc  yuan  j_;h  u 
tin  uncertain  reflex  of  the  eimilitinii  to  which  the  soil  is  reduced.  According  to  the 
t-til,::t  adopted  in  tin;  management  of  this  farm,  it  .vas  uei.es.sary  that  the  conditions  of 
fertility  should  be  foiiml  per[iettially  in  thu  eoil,  which  should  have  been  inexhaustible. 
According  to  thoau  principles,  success  should  solely  depend  upon  the  skill  and  deitcrity 
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of  man,  and  consequently  it  was  regarded  as  useless  to  employ  manures  drawn  from 
otiier  sources.  Too  Hohenheiin  managers  drew  frem  their  lands  large  supplies,  but 
toot  no  care  to  compensate  tlio  sod  liy  imported  manures.  But  it  soou  appeared,  and 
in  an  alarming  manner,  that  their  skill,  so  highly  prized,  had  lost  its  power  over  these 
fields.  So  long  as  the  soil  remained  rich,  it  reciprocated  the  care  bestowed  nponit; 
but,  when  It  became  poor,  appeals  were  in  vain.  The  directors  imagined  that  it  was 
nature  that  hod  changed;  that  cli  mat  a  and  season,  beforo  so  fhvorable,  had  become  un- 
accountably hostile  to  their  efforts;  nevertheless,  aud  as  if  they  thought  that. farm  ma- 
nure produced  crops,  and  that  they  only  wanted  this  material  in  order  to  obtain  better 
harvests,  they  sought  to  remedy  the  evil  by  making  a  larger  quantity  of  farm-yard 
manure,  which  they  were  nhlti  todo.  During  the  years  1832  to  1841  they  employed  at 
Hoheuheiui  ouly  one-fifth  of  the  farm-yard  manure,  and  yet  obtained  from  the  some 
amount  of  land  under  cultivation  20  per  ceut.  uioro  corn  than  in  the  years  185-1-1*0. 
It  is  easy  to  understand  thia decrease.  By  the  sale  of  cereal  prodoco,  the  fields  of  Ho- 
henbeini  tost,  between  1841  and  I860,  108,000  pounds  of  phosphoric  acid  which  had  not 
been  restored ;  the  absenco  of  one  of  the  elements  which  aro  specially  essential  to  the 
production  of  wheat  became  very  conspicuous  in  the  diminution  of  the  harvests.  To 
keep  the  harvests  constantly  to  tho  saino  level,  it  would  he  necessary  to  give  to  the 
fields  of  Hohoniieim  UlXi.OOO  pounds  of  Iwmo  dust ;  so  tho  working  of  tho  Hohenheim 
lands,  being  considered  a  model  of  excellence  and  recommended  for  imitation,  'has 
proved  vovy  clearly  that  whoo  nutritive  principles  are  curried  off  the  farm,  aud  no 
compensation  is  given  to  tho  laud,  the  soil,  however  good,  will,  little  by  little,  lose  its 


Almost  daily  in  the  agricultural  journals  we  read  of  experiments  made 
with  chemical  manures,  and  the  terms  chemical  manures  and  comple- 
mentary manures  have  become  stereotyped  phrases,  unknown  thirty  or 
forty  years  ago.  In  fact  it  was  not  known  then  bow  plants  grow,  or 
what  they  feed  on.  It  only  needs  a  slight  glance  back  to  tbe  opinions  of 
the  guiding  spirits  in  agricultural  progress  to  ascertain  how  vague  and 
un satisfactory  w;is  the  information  on  mineral  substances  as  food  for 
plants.  While  we  are  yet  in  much  obscurity  in  regard  to  plant  food,  we 
are  still  far  beyond  tho  first  aud  second  quarter  of  this  century  in  our 
knowledge  of  the  wants  of  growing  plants.  Sir  Humphry  Davy  was  much 
in  advance  of  his  time  on  uotioos  of  agricultural  chemistry,  yet  even  be 
bad  very  vague  notious  ou  the  relation  which  the  mineral  matters  of 
the  soil  bore  to  the  growing  plant,  and  his  idea  of  a  manure  was  that  it 
should  be  of  an  animal  or  vegetable  nature.   lu  his  first  lecture  he  says: 

"  Plants  are  found  by  analysis  to  consist  inincipidly  of  charcoal  anil  aeriform  mat- 
ter," aud  that  tho  principles  which  they  yield,  on  burning  or  distillation,  were  derived 
from  elements"  which  they  gain  either  by  their  leaves  from  tho  air  or  by  their  root* 
from  the  soil.  All  manures  from  organ  ized  substances  contain  the  principles  of  vegeta- 
ble matters,  which,  during  putrefaction,  are  rendered  either  solublo  in  water  or  aeri- 
form, and  in  these  states  they  are  capable  ol'boiug  ussimilated  to  the  vegetable  organs. 
No  one  principle  affords  tho  pabulum  of  vegotiiblo  life;  it  is  neither  charcoal  nor  hy- 
drogen, uor  azote,  nor  osygcu  alone,  but  all  of  them  together  in  various  states  and 
various  combinations." 

Here,  while  be  enunciates  broad  principles  truly,  he  narrows  the  nu- 
trition of  the  plant  to  carbou,  hydrogen,  azote,  and  oxygen,  aud  their 
combinations  as  the  essential  necessities  of  a  manure,  and  says  that  veg- 
etable substances  decomposing  arc  the  true  manures,  because  they  yield 
these  elements.  When  he  treats  of  gypsum,  alkalies,  and  saline' sub- 
stances, or  simple  manures,  as  ho  calls  them,  he  says  their  action  is  very 
obscure,  and  likens  them  to  condiments  or  stimulants  in  tho  animal 
economy,  which  render  the  common  food  morn  nutritive,  but  never  states 
that  they  are  the  food  of  plants.  lie  approaches  closely  to  Liebig's 
idea  when  he  alludes  to  the  operation  of  the  true  alkalies,  whose  mode 
of  action  he  thought  was  most  simple  and  distinct.  Ho  says:  "They 
are  found  iu  all  plants,  and  may,  therefore,  be  regarded  as  their  essen- 
tial elements."  But  he  loses  this  idea  and  adds,  "  they  may  be  useful  in 
introducing  various  principles  into  the  sap  of  vegetables  which  may  be 

*  Translation  from  vol.  viii,  International  Jury  Reports  of  Paris,  1607 ;  p,  sffll. 
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subservient  to  tlieir  nourishment."  Chalks,  marls,  and  powdered  lime- 
atones  were,  in  bis  view,  only  amendments  to  the  soil,  and  not  any  ma- 
terial which  could  supply  needful  food  to  plants.  Uc  writes:  "They  act 
merely  by  forming  a  useful  earthy  ingredient  of  the  soil."  Thus  Davy 
gave  tbe  stamp  of  bis  genius  to  the  extension  of  the  idea  that  manures 
are  improvements  or  amendments  to  ground  iu  the  first  instance,  and 
that  their  value  jis  food  materials  to  the  plant  is  only  secondary. 

Jethro  Tall  was  the  first  writer  who  brought  forward  the  idea  that 
minute  earthy  particles  supply  the  whole  untrimeut  of  the  vegetable 
world.  He  anticipated  Liebig  in  the  grand  idea  that  the  mineral  mat 
ters  of  tbe  soil  are  tbe  food  of  plants;  but  his  notion  of  manures  was 
that  they  act  in  no  other  way  than  in  ameliorating  tbe  texture-  of  the 
soil ;  that  in  fact  tlieir  agency  is  mechanical.  "All  sorts  of  dungs  and 
compost,"  writes  Tidl,  "contain  some  matter  which,  when  mixed  with 
the  soil,  ferments  therein,  and  by  such  ferment  dissolves,  crumbles, 
and  divides  the  earth  very  much.  This  is  the  chief  and  almost  the  only 
use  of  dung,  for,  as  to  the  earthy  part  of  it,  the  quantity  is  so  very  smaU 
that,  after  a  perfect  putrefaction,  it  appears  to  bear  a  most  inconsider- 
able proportion  to  tbe  soil  it  is  destined  to  manure,  and  therefore,  in 
that  respect,  is  next  to  nothing."  This  view  of  Tull,  which  was  first 
published  in  1753,  was  given  out  when  be  was  unable  to  support  it  by 
any  experimental  proof;  and  the  idea,  therefore,  fell  lifeless,  to  bo  re- 
suscitated  by  Liebig,  with  the  many  proofs  which  he  adduced. 

Nearly  thirty  years  ago  Liebig  pointed  out  that  farm-yard  manure  is 
not  indispensable;  that  it  may  be  successfully  replaced  (although  not  then 
economically)  by  the  employment  of  various  substances  of  mineral  ori- 
giu,  bodies  containing  nitrogen  aud  those  devoid  of  that  element,  se- 
lected from  those  which  can  yield  to  plants  all  tbe  constituents  which 
they  need  for  development.  Since  that  time  the  experiments  of  Kuhl- 
maim,  and  subsequently  tho.se  of  Doussinganlt,  Barclay,  Ilannan,  Gil- 
bert and  Lawes,  Scbattenruann,  Turner,  Wilson,  and  others,  have  con- 
firmed the  views  of  that  great  chemist,  and  demonstrated  the  special 
fact  that  nitrates  aud  ammonia  salts  are  able  to  supply  to  the  soil  all 
the  nitrogen  necessary  to  endow  it  with  fertility ;  and  finally  the  more  re- 
cent results  of  Georges  Ville  prove  that  these  nitrates  and  ammonia 
Salts,  united  with  phosphate  of  lime,  with  potash  salts  and  gypsum,  are 
sufficient  to  replace  farm  manure  where  it  cannot  be  supplied. 

It  will  be  seen  iu  this  summary  that  no  mention  has  yet  been  made  oi 
h  limits,  or  the  decomposed  vegetable  matter  of  varied  composition  known 
under  that  name.  Uoussingault,  in  bis  work,  Itural  Economy,  treating 
of  the  rotation  of  crops,  (Chapter  7,)  gives  his  view  as  to  what  tbe  food 
of  plants  consists  of:  "it  is  known  that  the  atmosphere  and  the  organic 
matters  diffused  through  the  earth  concur  simultaneously  to  maintain 
the  life  of  plants,  but  how  far  each  contributes  is  undetermined;"  but 
of  the  real  practical  value  of  humus  he  luul  uo  doubt.  Some  of  Licbig's 
strongest  efforts  were  directed  to  show  that  it  may  be  dispensed  with  asa 
food  of  plants,  and  consequently  as  a  manure;  and  the  experiments  of 
Gilbert  and  Lawes  and  of  Ville* seem  to  show  that  humus  is  not  abso- 
lutely necessary  as  an  amendment  to  land;  jvl.  after  the  lapse  of  twenty- 
nine  years,  the  statement  of  .1.  W.  Johnston,  of  Kiigland.  ;■*  to  the  im- 
portance of  humus  in  the  soil,  is  as  true  now  as  then : 

It  is  consistent  will]   almost  universal  o^iTvn'io:;   il.at  the  :-r.i:W  soil  is   liior::  |iro- 

rlnetivc  wl'.i.'H  i>rn:i3iti-  vcrcUbli'  matUT  is  |;sv.--:H  C:;;!!  wln-ji  i;  is  wholly  absent.  In 
i'ael,  unnmsacls  in  a  why  so  oill'.-ival  lit  tn  (lie  h- hi.-n-i i;(l  sal'staiin-;  which  Licliii;  and 
others  have  shown  may 'he  subs!  iTUtr-L  I'.ir  il.  tiial  ~:l  <;n:iio<  U  (airly  i  stsnailrd  wlico 
contrasted  with  tliem.  Humus  ^\>-a  |i!j\>ic.;l  (jiiahties  to  llu:  soil  which  cannot  be 
bestowed  bv  unv  of  the.  food  na'.i -vials  oi'  plants.     It   places  a  soil  in  n4ation  with  the 


432  AGRICULTURAL  REPORT. 

forces  of  nature,  willi  heat,  light,  electricity,  awl  with  cnerjBr  generally — with  that  form 
of  it  called  vital  force— and  thus  regulates  tho  rate  and  mode  of  growth  hi  a  raauuor 
wholly  unknown  to  mere  chemical  food  elements.  Thns,  hnmns  retains  tho  inolsturo 
in  a  soil ;  by  its  slow  decomposition  it  evolves  heat,  and  mites  tho  temperature  above 
that  of  land  not  supplied  witli  it.  Thns  heat  anil  moisture  aro  grndn ally  offered  to  the 
growing  vegetable  germs.  By  its  darker  color  it  absorbs  tho  solar  heat,  which  is  for  o 
time  retained,  and  is  therefore  converted  info  energy  or  vitnl  power  by  the  presonce  of 
humus.  A  gentle  development  of  carbonic  acid  takes  place,  which,  dissolved  and 
retained  by  tho  moist  humus,  dissolves  phospkato  and  carbonate  of  lime,  and  readers 
oven  alkaline  soils  more  readily  soluble.  And  further,  this  carbonic  acid  decomposes 
1.1  [ft  double  hi sd  Irisilicates  in  the  sniJ,  liberatiiijx  the  siKe:i  in  :t  finely-divided  and  sola- 
ble  form  suitable  for  the  growth  of  cereals. 

This  is  a  long  Hat  of  properties  dependent  upon  the  presence  of  humus 
in  tho  soil,  -which  are  too  much  overlooked  by  tho  upholders  of  the 
mineral -manure  theory. 

-  When  wo  acknowledge  that  to  Liebig  belongs  the  idea  of  employing 
mineral  agents  to  increase  tho  fertility  of  soils,  it  must  not  bo  forgotten 
that  marling  lands,  or  applications  of  lime  carbonate,  is  not  new,  and  was 
practiced  long  before  the  birth  of  that  illustrious  chemist.  Plaster  or 
gypsum  was  similarly  applied  by  our  own  Franklin  and  others  the  lat- 
ter half  of  the  last  century.  So  also  the  use  of  common  salt,  bone-dost, 
and  even  guano,  is  little  else  than  illustrations  of  the  practice  of  supply- 
ing mineral  principles  to  the  soil.  These  were  applied  from  some  vague 
knowledge  that  the  land  was  somehow  benefited  by  their  action ;  but 
the  idea  of  a  miueral  food  for  plants — the  "  mineral  theory"  as  it  is 
termed — and  its  application  to  practice  dates  no  farther  back  than  1839, 
and  justly  belongs  to  Liebig;  yet  the  first  essays  in  this  direction  were 
little  else  than  failures.  Liebig  believed  that  rain-water  carried  off 
much  of  soluble  saline  matter  from  the  land,  or  sweeps  it  down  into  the 
sub-soil  out  of  the  reach  of  any  but  the  deepest-rooted  plants.  He 
thought  also  that,  as  cereals  require  alkalies  and  silica,  it  would  be  best 
lo  supply  these  alter  they  had  been  fused  together,  as  occurs  in  giass- 
litctories,  so  that  they  might  very  slowly  decompose,  and  keep  np  a 
gradual  but  moderate  supply  of  the  necessary  mineral  food.  He  alludes 
in  the  chapter  ou  soils  in  bis  Agricultural  Chemistry  (1540)  to  the  ash  of 
straw  from  the  bake-ovens  of  Hesse,  and  to  the  use  of  soluble  glass  as 
a  mode  of  giving  both  alkalies  and  silica  to  plants.    Ho  writes : 

-V.  compost  mauure,  which  is  adapted  to  furnish  all  the  inorganic  matters  to  whoat, 
i':it*,  iiin.1  barky,  may  he  made  by  mixing  equal  parts  of  bone-dust,  and  a  solution  of 
silicate  of  potash,  (kuown  as  soluble  glass  of  commerce,)  allowing  this  mixture  todry, 
and  thou  adding  ten  or  twelve  parts  of  gypsum,  with  sixteen  parts  of  common  salt. 
Such  a  compost  would  render  unnecessary  tho  animal  manures,  which  act  by  their  in- 
urganie  ingredients. 

Hero  is  the  idea  of  replacement  of  organic  by  mineral  inauures,  whieh 
lies  at  the  bottom  of  the  system  of  modern  manuring. 

Liebig's  fear  of  exhaustiou  of  soils  by  rain-water  or  drainage  carrying 
off  soluble  saline  matter  proved  to  be  groundless ;  for  "Way  showed  that 
arable  land,  by  virtue  of  the  clay  which  it  contains,  possesses  a  remark- 
able absorbing  power,  rendering  it  capable  of  appropriating  and  fixing 
within  its  particles  the  important  saline  matters  and  nitrated  compound 
.suitable  for  vegetable  growth,  presented  to  that  clay  by  the  water  hold- 
ing them  in  solution.  Liebig's  fear  of  lixiviatiou  of  the  soil  was  ground- 
less, and  a  growing  appreciation  of  this  circumstance — the  absorbent  and 
retentive  power  of  saline  matter  by  tho  clay  in  a  soil — led  Kuhlmann, 
Boussiugault,  Gilbert  and  Lawes,  Voelcker,  and  above  all,  Georges 
Ville,  to  adopt  with  marked  success  tho  employment  of  various  saline 
matters  as  substitutes  for  farm-yard  mauure  as  a  fertilizing  agent. 
Hence  to  the  idea  of  "  mineral  theory "  is  now  superadded  that  of 
".ehemical  manures."    It  is,  however,  to  the  exertions  of  Ville  that  the 
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subject  of  special  manures  has  received  so  much  attention  of  late;  for 
which  exertions  he  has  been  rewarded  with  the  position  of  extra  pro- 
fessor fprofcsseur-administrateurj  in  the  Museum  of  Natural  History  in 
Paris,  where  he  delivers  a  course  of  lectures  annually,  and  subjects 
his  theories  to  practice  ou  an  experimental  farm  at  Vincennes,  estab- 
lished by  the  Emperor  upon  land  adjoining  the  imperial  farm.  This 
farm  occupies  a  surface  of  three  hectares,*  divided  into  five  parallel 
lots,  each  of  which  is  subdivided  into  twenty-four  parcels  of  laud.  The 
manures  are  made  with  chemically  pure  ingredients,  representing  the 
constituent  minerals  of  plants.  Operations  were  commenced  here  by 
Ville'in  I860,  the  results  of  which  constitute  the  theme  of  his  yearly 
lectures  in  the  museum.  The  principle  at  the  basis  of  his  experiments 
is  to  supply  as  nourishment  for  plants  those  principles  or  salts  which, 
according  to  analysis,  are  a  part  of  their  composition,  and  therefore  are 
necessary  for  them;  and  as  the  species  of  plants  may  be  numbered  by 
the  thousand,  the  manure  or  mineral  supply  must  vary  accordingly. 

The  rule  of  this  modern  school,  headed  by  Liebig,  Lawes,  Voelcker, 
and  Yille,  is,  therefore,  to  supply  to  the  land  more  phosphate,  more 
potassa,  and  more  lime  than  the  harvests  remove  from  it;  and,  according 
to  the  statement  of  these  analyses,  to  furnish  those  elements  which 
roots  need  and  absorb.  The  rationality  of  the  theory  which  underlies 
this  rule  ought  to  recommend  it  to  public  favor,  it  is  only  necessary  to 
know  beforehand  what  mineral  element  a  plant  requires,  and  it  would 
appear  at  first  sight  a  very  simple  matter  to  hare  this  question  deter- 
mined. All  our  common  crops  of  food  for  man  or  cattle  have  been 
analyzed  by  accurate  and  reliable  chemists.  Select  one  of  these  and 
adopt  it  as  the  standard.  But  in  looking  over  the  several  analyses  of 
any  simple  plant,  made  by  different  chemists,  we  do  not  find  that  uni- 
formity of  resnlts  which  is  desirable  to  render  them  reliable  as  exact 
statements.  The  substances  present  are  found  to  differ  very  consider- 
ably in  their  nature,  as  well  as  in  amount,  and  we  have  learned  that 
some  of  this  difference  is  duo  to  varieties  of  soil,  some  to  differences  in 
the  manure,  and  some  to  changes  of  climate  and  season  ;  that  is  to  say, 
to  greater  or  less  continuance  of  solar  heat  apd  varying  amount  of 
rain-fall.  A  plant  is,  to  some  extent,  like  an  animal ;  if  plenty  of  food 
is  supplied  it  will  take  up  more  than  it  needs ;  and  if  there  is  a  defi- 
ciency of  oue  element  it  will  take  up  another  to  supply  the  vacancy. 
Here,  then,  is  a  difficulty  at  the  outset ;  how  much  of  the  quantity  taken 
up  is  the  proper  sum  for  healthy  existence,  and  how  much  is  superfluity ; 
and,  siucc  the  elements  vary  in  their  nature,  as  found  in  plants  grown 
in  two  localities,  we  are  considerably  in  the  dark  as  to  which  is  the 
necessary  and  which  the  complementary  element.  We  need  greater 
exactness,  and  this  we  shall  not  attain  until  each  plant  is  considered  an 
individual  requiring  a  certain  amount  of  soluble  food  for  its  growth  and 
development ;  until,  in  fact,  we  treat  it  like  an  animal  or  man.  Man  re- 
quires, when  of  average  weight,  (140  pounds,)  thirty  ounces  avoirdupois 
of  Bolid  food  daily,  one-fifth  of  which,  at  least,  should  be  albuminous  aDd 
four-fifths  amylaceous;  about  sixty  grains  of  salt, and  four  pints  of 
fluid.  Just  such  a  formula  is  necessary  for  each  species  of  plant,  and  in 
order  to  obtain  it  exactly  we  have,  by  experimeuts  yet  to  be  made,  to 
determine  tho  essential  and  the  supplementary  food  of  the  species.  We 
know  that  soda  will  replace  potash,  and  that  magnesia  may  replace 
lime,  but  we  do  not  always  know  noder  what  circumstances  and  bow  far 
these  aliments  best  subserve  the  ends  for  which  wo  grow  the  species, 

•  Hectaro,  2.4711  ncrea. 
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Extended  analyses  of  American  food  crops  are  needed,  for  those  made 
in  one  country  cannot  be  made  a  rnle  for  another  country,  where  lati- 
tude, solar  heat,  and  meteorologic  influences  are  very  different.  The 
plant  differs  from  the  animal  in  this :  the  animal  heat  is  developed  by 
changes  within  the  animal,  and  the  latter  is  nourished  and  developed 
in  proportion  to  that  internal  temperature,  the  sources  of  which  are 
within  ;  in  plants  the  sources  are  without.  The  chemical  changes  which 
are  continually  going  on  in  the  growing  plant  are  of  that  smaller 
amount  which  is  not  sufficient  to  increase  the  temperature  of  the  plant; 
the  energy  displayed  in  the  growing  plant  is  expended  in  the  formation 
of  lignine,  starch,  gum,  sugar,  and  protcine  bodies,  and  in  the  evolution 
of  carbonic  acid  and  other  gases,  and  thus  none  of  it  appears  to  warm 
the  plant,  except  iu  those  rare  instances  of  inflorescence  in  a  few  spe- 
cies. It  is  the  external  temperature  whicli  warms  the  plant ;  and,  as 
the  solar  heat  augments  or  lessens,  so  do  the  physical  processes  of  os- 
mose absorption,  selection,  &c,  proceed  with  more  or  less  energy  as  the 
external  heat  varies.  Hence,  before  we  can  give  a  formula  for  what  plants 
need,  it  will  be  necessary  that  a  large  number  of  chemical  analyses 
should  be  made.  The  teachings  of  Liebig  have  been  carried  into  ex- 
perimental practice  iu  France,  by  Ville,  who  started  with  the  idea  that 
the  mineral  elements  of  the  soil  are  the  true  and  only  food  of  plants ; 
and,  if  these  minerals  are  not  present  or  in  sufficient  quantity,  they 
must  be  added ;  and  that  manures,  therefore,  must  be  chiefly  mineral. 
To  explain  this  practice  a  few  preliminary  observations  should  here  be 
presented.  The  elementary  forms  of  matter  which  plants  require  are 
narrowed  down  to  fourteen,  four  of  which  are  organic,  and  ten  mineral 
or  inorganic,  viz,  carbon,  hydrogen,  oxygen,  and  nitrogen,  organic  ele- 
ments which  represent  ninety-five  partsin  a  hundred  of  the  composition  of 
plants;  phosphorus,  sulphur,  chlorine,  silici urn,  iron,  manganese,  lime, 
magnesia,  soda,  and  potassa,  mineral  elements,  rarely  exceeding  five 
per  cent.,  but  they  are  necessary  and  must  be  present.  The  organic 
elements  are  supplied  as  follows:  the  carbou  chiefly  by  carbonic  acid, 
partly  by  humus  in  the  soil ;  the  hydrogen  aud  oxygen  by  water,  (rain,) 
and  the  nitrogen  by  the  nitrogen  and  the  ammonia  in  the  air,  and  by 
ammonia  and  nitrates  in  the  soil. 

The  inorganic  elements,  ten  in  number,  are  not  equally  absorbed  by 
plants;  some  of  them  in  so  very  small  proportion  that  all  soils  are 
amply  supplied  with  them  ;  such  are  sulphur,  silicium,  manganese,  and 
iron.  In  fact,  of  the  whole  series  of  elements,  organic  and  inorganic, 
only  four  need  to  be  added  iu  quantity  as  a  manure,  namely,  nitrogen, 
phosphoric  acid,  (phosphorus,)  potassa,  and  lime.  The  phosphoric  acid 
may  be  supplied  by  bones,  apatite,  phosphorite,  coprolites,  fossils,  marls 
and  remains,  and  greeusand.  The  potassa  from  the  primary  or  crystal 
line  rocks,  as  the  granitesandfcldspathic  rocks,  which  constitute  chains 
of  mountains,  and  yield  IU  to  15  per  cent,  of  potassa ;  from  sea  water, 
which,  iu  defect  of  other  sources,  may,  by  Balard's  process,  have  its  po- 
tassa extracted  ;  and  from  saline  deposits  rich  in  potassa,  such  as  those 
at  Stassiurth  in  Prussia.  The  lime  from  the  usual  sources  of  gypsum, 
marls,  limestones,  and  other  calcareous  substances.  Out  of  compounds 
containing  these  tour  elements,  Ville  forms  his  manure,  which,  because 
it  supplies  all  that  is  needed,  is  termed  by  him  the  "complete  manure," 
(engrais  complet.)    The  proportions  in  the  complete  mauure  are: 


Nitrate  of  potassa ................. ..... . ......      4 
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Pound*.  Ounces. 


This  corresponds  to  12  kilograms,"  French  weigbt,  costs  three  francs, 
and  is  recommended  lor  an  aret  of  laud.  All  these  substances  may  not 
be  wan  ting  iu  the  soil,  nor  be  needed  by  the.  crop;  hence  any  one  or 
more  of  them  may  be  omitted,  still  preserving  the  formula  with  the  re- 
sidual components.  For  example,  there  is  the  manure  without  potassa, 
in  which  is  simply  omitted  the  amount  of  nitrate  of  potassa;  the  manure 
without  phosphate,  in  which  is  omitted  only  the  super] ih.ospb.ate  of  linief 
and  so  of  the  remainder,  which  class  lie  calls  incomplete  manures.  The 
term  complete,  as  applied  to  a  manure  which  is  intended  to  contain  only 
four  out  of  fourteen  necessary  elements,  is  very  inexact*,  and  calculated 
to  throw  discredit  on  the  efforts  of  Ville.  No  doubt  many  lands  are 
rich  enough  in  sulphates,  chlorides,  magnesia,  and  iron  not  to  need 
those  matters  which  Ville  neglects  to  supply,  but  that  does  not  lessen 
the  necessity  for  a  complete  manure  containing  everything  which  the 
crop  requires;,  with  less  than  that  it  is  incomplete,  as  is  his  second  class. 
Ville  has  applied  his  manures,  complete  and  incomplete,  with  results 
which  seem  to  support  the  views  of  the  school  of  Liebig. 

The  experiments  of  Kuhlmann,  published  in  1343,  and  continued  by 
subsequent  trials  of  other  agricultural  inquirers,  have  amply  proved 
that  ammoniacal  salts  and  salts  of  nitric  acid  (nitrates  of  alkalies)  fur- 
nish nitrogen  as  abundantly  and  rapidly  as  do  the  nitrogenized  princi- 
ples in  farm  manure,  and  that  they  may  be  used  when  ammonia  is 
needed  for  a  growing  crop. 

Ville  has  iugrafted  on  his  practice  of  manuring  the  idea  that  ni- 
trogen may  be  assimilated  by  vegetation  under  three  forms:  1.  In 
the  state  of  ammonia  or  its  salts;  2.  Iu  the  state  of  a  nitrate;  3. 
Li  the  state  of  gaseous  nitrogen  from  (he  air.  Each  of  these  three 
forms  presents  advantages  to  certain  species.  Tims  the  ammonia  for 
wheat,  the  nitrates  for  beet -roots,  and  nitrogen  iu  its  gaseous  form  for 
leguminous  plants,  as  clover ;  so  that  the  amount  and  the  form  in  which 
the  uitrogeu  is  supplied  may  vary  with  the  crop.  The  sulphate  of 
ammonia  and  the  nitrate  of  soda  are  the  only  two  salts  which  can  be 
■used  economically.  The  sulphate  of  amuiouia  yields  'JO  per  cent,  of 
nitrogen,  and  the  nitrate  of  soda  15  per  cent.  On  account  of  their  con- 
centration and  ready  solubility,  they  require  to  be  mixed  with  four  or 
live  times  their  weight  of  hue  dry  clay  or  mold;  animal  debris  may 
re] i luce  these  salts.  By  their  slow  decomposition  a  loss  or  ammonia 
occurs  equal  to  3(1  per  cent.,  which  escapes  into  the  air  as  nitrogen  gas, 
a  loss  which  hapjietis  with  farm  manure.  On  a  hectare  of  laud  in 
wheat,  those  manures  were  applied  with  the  following  result,  the  weight 
of  grain  being  in  hectoliters:! 

Wilb  couiiitrte  umuiiru 39  hoc  to]  iter*. 

\Vitln:Un>i>l.-u-  uiiimir.-.  v.iih.u.t  lini.-.   _ :1T 

Willi  coni]il.-ir  uuLiiniv.  «-iil„„ii    putassa iS 

Willi  tulu|il.'I.:  111:111111 1',  Willi., Ill    |.biw[illUlo Si  " 

Lain!  «-ilb.».l  iiiii'ii.iiv  ! "".""!""  .~."\.'.\""  11 

This  soil  already  contained,  iu  100,000  parts,  Hifc  parts  of  lime,  58  of  po- 
tassa, and  4o  of  phosphoric  acid. 

•Kilogram,  i-JW47:tT  |.<nuiiia.  I  Art,  U.ttM7  acre,  or  UU.Ij  square  yards. 

!  Hectoliter,  s.cssta  buobels. 
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In  the  Department  of  Somme  au  experiment  on  beet-roots  afforded, 
(according  to  E.  Marchand,  in  the  Memoirs  of  the  Imperial  and  Central 
Society  .of  Agriculture  of  France,  1866,)  in  roots: 

With  50,000  kiTograms  of  farm  toaaore 35, 000  kilogram! 

With  completo  manure 51,000 

Witb  complete  manure,  within*.  Inn?   47,000 

With  complete  manure,  witbm.t  potawa 42,000 

Willi  complete  manure,  without  phosphate 37,000 

With  complete  manure,  without  nitrogen 36,000 

Laud  without  manure 25,000 

Tbese  results  accord  with  the  preceding. 

An  experiment  made  within  the  tropics,  at  Guadeloupe,  on  the  sugar 
cane,  yielded  per  hectare  of  canes,  stripped  of  leaf — 

Witb  complete  manure 57,600  kilocrrams. 

Wilb  complete  manure,  wit  bout  lime 50,000 

With  complete  manure,  without  potash 35,000 

Willi  complete  manure,  without  phosphoric  acid 15,000 

With  complete  manure,  without  nitrogen 56,000 

Laud  without  manure .'. 3,000 

This  last  experiment  points  to  land  already  endowed  with  enough  of 
assimilable  nitrogen,  but  demanding  the  active  intervention  of  potash 
and  phosphoric  acid  to  give  abundaut  harvests. 

By  subjecting  small  plots  of  land,  as  specimen  types  of  extended  cul- 
tivation, to  trial  essays,  Ville  easily  arrived  at  the  power  of  production 
of  the  land  and  its  particular  need  of  each  fertilizing  agent  to  put  it  in 
a  condition  to  yield  lull  crops.  This,  in  fact,  is  what  is  going  on  every- 
where in  Germany  at  the  various  agricultural  experimental  farms,  fver- 
such-stationcn.)  The  repetition  and  extension  of  the  plan  might;  be  a 
duty  of  the  agricultural  colleges  of  this  country.  That  Ville  has  dis- 
tanced all  other  experimenters  in  showing  the  particular  value  of 
each  mineral  salt  in  increasing  the  produce  of  the  land,  there  is  no 
doubt;  and  E.  Marcband  attests  the  value  of  the  influence  of  yule's 
teachings  upon  various  soils  of  France.  In  the  Department  of  Drome 
a  rocky  hillside  was  grubbed  for  experiment,  and  it  gave,  without  ma- 
nure, 2J  hectoliters  of  wheat — scarcely  the  seed  used.  With  the  spe- 
cial wheat  manure,  it  yielded  30  hectoliters.  Ville's  formula  for  this 
wheat  manure  is: 

Kilograms.    Value  in  francs. 

Add  phosphate  of  limo 600  96  » 

Nitrate  oi  potassa 400  248 

Sulphate  or  

Sulphate  o 


Iu  Champagne,  uncultivated  land;  not  worth  170  francs  the  hectare, 
yielded,  with  1,200  kilograms  of  this  special  manure,  33  hectoliters  of 
wheat;  with  100  cubic  meters"  of  farm  manure,  it  produced  only  13 
hectoliters.  Land  producing  without  manure  only  2£  hectoliters  of 
grain,  gave  S  hectoliters  under  the  influence  of  40,000  kilograms  of 
good  farm  manure,  and  28  under  the  influence  of  the  wheat  manure. 
Masson  and  Izaru,  at  Evreux,  produced,  with  the  complete  manure,  40 
hectoliters  of  wheat,  when,  with  30,000  kilograms  of  manure,  they  ob- 
tained only  19  hectoiiteva.  Land  producing  8,000  kilograms  of  potatoes 
when  manured  with  35,000  kilograms  of  barn  yard  manure,  gave  1(3,000 
kilograms,  or  exactly  double  the  product,  with  the  complete  manure. 

•  Meter,  1.09363  yard  in  length, 
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A  document  published  by  the  Central  Society  of  Agriculture  of  Bel- 
gium describes  a  piece  of  land  of  a  sugar  plantation  in  the  Commune 
of  Vise  (Province  of  Liege)  which  had  become  so  beet  Rick  that  neither 
manure  nor  rotations  could  produce  any  root  lit  for  manufacture.  This 
piece  was  divided  into  two  portions,  on  one  of  which  Ville's  chemical  beet 
manure  was  used,  and  on  the  other  a  strong  supply  of  good  farm  manure 
was  applied.  Daring  the  early  growth  the  difference  was  so  apparent 
as  to  astonish  the  workmen.  At  the  harvest  30,520  kilograms  of  uniform 
excellent  roots  were  taken  off  the  Ville  portion,  while  from  the  barn 
manured  piece  only  18,200  kilograms  of  inferior,  stunted  roots  were 
obtained.  It  would  be  easy  to  multiply  the  recital  of  results  made 
in  different  parts  of  France,  all  showing  the  real  value  of  these  mineral 
manures. 

To  obtain  the  utmost  value  of  each  mineral  in  the  manure,  Ville 
modifies  his  formulas.  Thus,  in  a  four-year  shift,  comprising  the  rota- 
tion of  beetB,  wheat,  clover,  and  wheat,  he  prefers  to  employ  each  year 
the  following  manures : 

First  year,  beet  root :  Acid  phosphate  of  lime  400  kilograms ;  nitrate  of  potassa,  300 


The  whole  cost  of  these  manures  in  France  is  770  francs,  eqnal  to  a 
yearly  outlay  of  192  francs  50  centimes.  We  watch  with  intense  inter- 
est the  working  out  of  this  agricultural  problem  in  France,  as  it  involves 
two  very  important  considerations,  namely:  1st.  The  nse  of  chemical  sub- 
stances as  manures,  given  in  exact  weights  and  in  variety  suitable  for 
rotations ;  2d.  Of  the  sole  dependence  upon  these  to  the  neglect,  either 
partial  or  total,  of  the  use  of  barn  manure,  and  of  a  supply  of  vegetable 
matter  in  the  soil. 

Two  questions  force  themselves  upon  the  consideration  of  those  who 
look  on  this  French  experiment,  viz :  1st.  Can  land  be  treated  indefi- 
nitely to  raise  crops  by  the  use  of  chemical  manures  alone!  2d.  Is  it 
advantageous,  in  a  financial  or  economic  point  of  view,  to  employ 
chemical  manures  1  The  first  question  is  ono  which  no  argument  can 
decide ;  it  is  one  to  be  settled  by  repeated  experiments.  If  solved  in  the 
1  affirmative,  it  is  a  very  important  step  in  advance  in  practical  agricul- 
ture. The  second  question  can  be  decided  much  sooner.  There  are, 
already,  warning  voices  raised  from  different  localities  iu  France  that, 
with  the  present  prices  of  chemical  substances,  these  mineral  manures 
cannot  compete  with  those  of  the  farmyard.  In  that  country  ammoni- 
acal  salts  cost  2  francs  the  kilogram ;  insoluble  organic  matter,  1  franc ; 
insoluble  phosphate,  2d  centimes;  soluble  phosphate,  75  centimes; 
potassa,  00  centimes;  pure  lime,  H  centime;  and  Peruvian  guano  33 
centimes  the  kilogram.  Whenever  chemical  manures  exceed  the  pre- 
ceding rates  to  any  extent,  they  will  cease  to  be  remuneratively 
employed.  A  little  time  will  settle  this  question,  also.  Meanwhile,  the 
well-known  fact  of  soil  exhaustion  is  apparent,  and  wc  should  take  to 
heart  the  following  language  of  Liebig : 

The  visible,  griutn.il  deterioration  of  the  arablo  soils  of  must  civili/cd  countries  can- 
not but  comma  u<l  the  serious  attention  of  all  nicu  who  lake  an  interest  in  [lie  public 
welfare.  It  is  of  the.  utmost  importance  that  wo  do  no!  deceive  ourselves  re  sped  in;.; 
the  danger  indicated  by  these  signs  as  threatening  the  future  of  populations.  An  im- 
pending evil  is  tint  evaded  by  denying  its  existence,  or  shutting  ourcjes  to  the  signs  of 
ita  approach.  It  is  our  duty  to  examine  and  appreciate  the  signs.  If  the  aouroe  of  the 
evil  is  once  detected,  the  first  step  is  thereby  taken  to  remov*  it  forever. 
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Wc  are  in  the  transition  state  of  agricultural  theory  and  practice ;  we 
may  at  present  believe  that  Liebig  and  Ville  and  Lawes  have  under- 
estimated the  value  of  hnmus  and  of  barnyard  manure,  and  have  over- 
estimated those  soluble  saline  preparations  which  Vine's  chemical 
manures  contain ;  but  these  men  arc  still  working  oat  their  problem, 
and  if  successful  in  proving  their  position  they  will  have  dashed  our 
idols  to  the  geound,  and  as  converts  to  the  new  faith  we  shall  have  no 
desire  to  raise  them.  The  science  as  well  as  the  practice  of  agriculture 
is  progressive. 


CURRENT  FACTS  IN  AGRICULTURE. 


Manufactured  fertilizers  at  the  South. — A  letter  to  the  Department  from 
Mr.  Lawrence  Sangston,  president  of  the  Maryland  Fertilizing  Company, 
Of  Baltimore,  Maryland,  gives  some  idea  of  the  extensive  use  of  manu- 
factured fertilizers  at  the  South.  He  states  that  during  about  tour 
mouths  from  December,  1869,  to  April,  1870, 30,000  tons  of  manufactured 
fertilizers  passed  through  Charleston,  over  the  South  Carolina  Railroad, 
about  one-half  of  which  was  manufactured  in  that  city.  During  the 
same  period  the  Georgia  Central  Railroad  carried  from  Savannah  47,000 
tons ;  and  about  25,000  tons  were  forwarded  from  other  ports  in  Georgia, 
South  Carolina,  and  North  Carolina,  making  a  total  of  102,000  tons, 
bearing  a  valuation,  at  points  of  delivery,  of  $7,000,000. 

A  large  number  of  companies  and  individuals,  near  Charleston,  South 
Carolina,  are  engaged  in  mining  and  preparing  crude  phosphates  tor  ship- 
ment. Mr.  Sangajon  says:  "The  South  Carolina  phosphates  are  fast  sup- 
planting those  of  the  West  Indies.  Being  simitar  to  the  ordinary  bones 
or  bone-ash  of  commerce,  they  dissolve  more  easily  add  in  weaker  acids 
than  the  mineral  or  volcanic;  phosphates  of  the  West  Indies,  and  their 
comparative  freedom  from  iron  or  alumina  enables  the  manufacturer  to 
produce  a  better  article  at  no  greater  cost.  They  are  used  exclusively 
in  the  Charleston  manufactories,  and  in  fully  three-fourths  of  those  in 
the  Northern  States  they  are  used  wholly  or  in  part.  Nearly  every  ship 
loaded  at  Charleston  with  cotton  for  Europe  takes  two  to  three  hundred 
tons  as  dead  weight;  and  occasionally  cu tire  cargoes  are  sent  to  England, 
Scotland,  and  [inland.  Large  orders  for  France  and  Germany  were 
unfilled  at  the  commencement  of  the  European  war.  A  recent  Spanish 
paper  states  that — 

Thcrp  \s  about  to  bo  built  in  Valencia  an  establishment  for  the  manufacture  of 
"miners'  artificial  (rnttno."  This  new  product,  which  in  composed  of  South  Carolina 
phospbiUiii  deposit*,  subjected  to  :i  treatment  of  sulphuric  acid  and  sal  ammoniac,  is 
destined  to  lieeorue  a  formidable  rival  or  the  Peruvian  guano,  largo  quantities  of 
which  nrc  consumed  in  that  province. 

Shipments  of  fertilizers  from  Chicago. — A  recent  statement  of  the 
amounts  of  manufactured  fertilizers  shipped  south  and  east  from 
Chicago  during  several  years  past  shows  the  annual  average  to  be  0,000 
tons.  The  material  from  which  these  fertilizers  are  manufactured  is  in 
very  large  proportion  furnished  by  the  slaughtering  establishments  of 
that  city. 

Import*  of  guano. — The  first  cargo  of  guano  imported  into  this  country 

was  received  about  a  quarter  of  a  century  ago.    The  demand  grew 

ly,  and  in  the  year  ending  June  30, 1848,  the  receipts  amounted  to 

■■>  tons,  increasing  in  the  following  year  to  21,243  tons.    During  the 
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ten  years  ending  June  30,  I860,  the  total  imjwrts  of  guano,  into  the 
United  States  amounted  to  842,787  tons ;  the  amount  reexported  daring 
the  same  period  being  71,788  tons.  The  imports  of  1854  and  1855  were 
exceptionally  large,  in  the  former  year  reaching  175,840  tons,  and  in 
the  latter  year  173,901  tons.  The  following  is  a  statement  of  the 
amounts  of  guano  imported  into  the  Uuited  States  during  the  decade 
ending  June  30, 1870,  and  the  amounts  reexported  during  the  same 
period: 


IMPORTED. 

KKfiXPOKTED. 

Years. 

Tons. 

— 

lis 

Toes. 

— 

1* 

118.  SOS 
•tt.OQ 

B.flffl 
17.241 

st.m 

70.770 
13,30 

$449,932 
196, 488 

2*.  288 
13B.TS5 
2m.  109 

ssn.it* 
i.  mo.  493 

l.-.'l!l.f-.U» 

204.  .148 
1,416,810 

04  01 

8  85 
10  93 

14  48 

15  85 
10  60 
21  76 

15  » 
39  04 

8,455 

1.460 

&ti.  :i-iA 

14,064 

1,6(3 

940 

60 

1,190 

156 

59 

ISS.819 
05,0:19 
3,  ■■:(•,  *« 
849.668 
83,668 
15,595 
5.110 
71. 7<« 
5,744 
2.700 

387,585 

B,sn,sa8 

15  46 

77,697 

4,448.427 

The  import  values,  of  course,  represent  the  cost  in  the  countries  from 
which  guano  is  received.  The  Peruvian  Islands  have  afforded  the  chief 
supply ;  the  British  West  Indies  ranking  nest  in  importance  as  a  source 
of  supply  during  the  last  ten  years.  During  the  years  1867-'70,  besides 
the  reex]K>rts  above  stated,  there  were  also  exported  3,755  tons,  valued 
at  $80,610,  the  product  of  territory  of  the  United  States;  and  in  the 
years  I869-'70  there  were  received  32,690  tons,  valued  at  $645,717,  the 
product  of  islands,  &c,  belonging  to  the  United  States.  Such  quantities 
as  were  received  from  like  sources  in  years  previous  to  1800  were 
merged  in  official  statemeuts  of  imports.  A  large  proportion  of  the 
total  receipts  of  the  last  five  years  has  been  absorbed  in  the  manufacture 
of  artificial  fertilizers,  but  the  use  of  guano  for  this  purpose  is  stated  to 
be  now  on  the  decline. 

Manvfactvre  of  bone  meal.  At  the  New  York  Farmers'  Club,  in  reply 
to  inquiries  concerning  the  supply  of  bones  and  the  manufacture  of 
bone  meal  and  Hour,  Mr.  J,  B.  Lyman  stated  that  in  cities,  on  an  average, 
the  feeding  of  20,000  persons  turned  out  as  refuse  a  ton  of  raw  bones 
daily.  Newark,  New  Jersey,  lias  a  population  of  1 10,00(1,  and  sends  six 
tons  of  bmies  daily,  including  heads  and  heels,  from  the  butchers  lo  a 
large  bone-mill  two  miles  distant.  The  bone-mills  of  our  country  are 
supplied  from  the  large  cities,  and  the  bone  refuse  of  .'15,000,000  of  rural 
and  town  population  is  lost  to  the  soil.  In  the  cities  bones  cost  $25  to 
$30  per  ron.  A  good  plan  for  a  farmer  wishing  to  obtain  pure  bone 
meal  at  a  cheap  rate  is  to  contract  with  butchers,  farmers,  and  hotel- 
keepers  for  supplies  of  raw  bones,  which  should  first  be  boiled  for 
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grease  in  a  tank  erected  for  the  purpose.  When  taken  from  the  tank 
the  bones  should  be  sorted,  and  the  clean,  firm  shins  of  oxen  and  cows 
be  sold  at  a  good  price — say  $80  per  ton — for  the  purposes  of  brush  and 
button  makers.  The  thin  bones  can  be  crushed  to  bone  meal  (or  eoarsely- 
gronod  bone)  in  a  mill  costing  not  more  than  a  common  bark  -mill ;  and 
this  coarsely- ground  material  can  be  made  quite  tine  by  sulphuric  acid 
and  water.  The  grease  and  choice  bones  will  nearly  repay  the  outlay 
for  the  mixed  bones,  and  the  cost  of  the  manure  will  be  substantially 
that  of  the  acid,  added  to  the  expense  of  labor  in  boiling  and  grinding, 
Before  commencing  operations,  however,  it  would  be  well  for  the  opera- 
tor to  examine  the  working  of  some  large  bone-mill.  In  making  bone 
meal,  the  bones  are  crushed  by  iron  teeth  or  prongs  arranged  as  in 
a  bark-mill,  and  are  then  run  through  finer  teeth.  The  production 
of  bone  flour  involves  a  large  expense.  In  this  case  two  broad  wheels, 
faced  with  the  hardest  ridged  steel,  revolve  in  opposite  directions,  and 
a  stream  of  bone  meal  passes  between  the  points  of  nearest  contact.  If 
the  bones  were  put  between  flat  stones  revolving  as  in  flour  mills,  suffi- 
cient grease  and  glue  would  be  eliminated  to  fill  the  grooves,  and  the 
faces  would  slip. 

Leaeiied  ashes. — At  a  meeting  of  the  Western  New  York  Fanners' 
Club,  Mr.  Quinby  stated  that  he  had  used  over  ten  thousand  bushels  of 
leached  ashes  in  the  last  three  years,  and  had  found  them  good  for  all 
crops  on  a  sandy  or  chestnut  loam,  and  that  he  would  cover  his  whole 
farm  with  them  if  he  could  get  them.  When  put  in  the  hill  they  started 
corn  early  and  vigorously ;  and  when  applied  to  wheat,  at  the  rate  of 
two  to  three  hundred  bushels  per  acre,  they  had  increased  the  crop  100 

Ser  cent.  They  also  proved  to  be  an  excellent  fertilizer  for  clover.  Mr. 
ollins  stated  that  he  had  put  leached  ashes  an  inch  deep  on  four  acres 
of  heavy  clay  land,  and  had  obtained  a  flue  crop  of  corn.  The  clay  was 
rendered  more  friable  and  mellow. 

Marl  in  Mississippi. — Mr.  J.  P.  Steele,  of  Savannah,  Tennessee,  states 
that  thousands  of  acres  of  land  in  Mississippi,  lying  on  or  near  the  Mobile 
and  Ohio  Railroad,  underlaid  with  excellent  shell  marl,  cropping  out  in 
the  valleys,  and  only  three  to  six  feet  below  the  surface  of  the  ridges, 
can  be  bought  for  $5  to  $10  an  acre.  A  large  portion  of  Northern  and 
Central  Mississippi  is  underlaid  with  this  marl. 

The  menhaden  fisheries  of  Long  Island. — Menhaden  come  in  vast  shoals 
in  the  spring  of  the  year,  into  the  bays  at  the  east  end  of  Long  Island, 
for  the  purpose  of  spawning.    At  that  stage,  however,  they  are  gene- 
rally in  poor  condition,  and  yield  but  little  oil.    They  are  not  caught  for 
.bod,   but  to  be  rendered  into  oil  and   manure.    The  number  taken 
luring  the  season  of  1869  is  estimated  at  67,500,000.    |n  addition, 
he  shore  seines  and  pounds  took  5,500,000,   of  which  more  than 
">e-half  were  sold  to  farmers,  to  be  applied  to  the  land  for  manure, 
»nile  the  remainder  were  taken  to  factories  to  bo  pressed  for  oil.    The 
>nsiness  of  extracting  the  oil  from  the  menhaden  was  commenced  with 
'e  establishment  of  one  factory,  about  twenty  years  ago.    During  the 
■son  of  18G9  there  were  seventeen  factories  in  operation,  for  a  larger 
•mailer  part  of  the  time,  on  the  shores  of  the  Peconic  and  Gardiner's 
-j.    The  capital  invested  in  these  factories,  with  the  boats,  nets,  &c, 
>bout  half  a  million  of  dollars.    Similar  factories  have  been  estab- 
led  in  Maine,  Rhode  Island,  Connecticut,  Mew  Jersey,  and  Virginia. 
">uring  the  same  season  thero  were  over  thirty  gangs  of  men,  three 
^ats  to  a  gang,  out  in  Peconic  Bay,  one  of  which  made  a  catch  of 
mft  "oo  fish ;  the  smallest  catch  was  500,000 ;  the  average,  2,500,000. 
-^ri/vi  if  i«-"ip  pinntlia,  (F'TF  o*»e  hundred  v«ssols  and  upwards  of 
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three  hundred  men  were  employed  in  the  hays.  The  oil  extracted  from . 
the  fish  is  used  for  various  purposes;  in  dressing  leather,  in  rope- walks, 
in  painting,  mixing  with  other  oils,  &c.  The  scrap  is  used  as  manure. 
Last,  season  the  product  was  7,105  tons  of  manure,  and  11,460  barrels 
of  oil. 

Lots  from  exposure  of  manure. — Dr.  Nichols,  of  the  Boston  Journal  of 
Chemistry,  states  that  analyses  made  of  manure  taken  from  a  water- 
soaked  heap,  and  a  similar  quantity  taken  from  the  barn  cellar,  showed 
that  the  former  possessed  less  than  one-half  of  the  money -value  of  the 
sheltered  manure. 

Variation  in  the  quality  of  guano. — In  thirteen  samples  of  Guanape 
•  Island  guano,  reported  on  hy  the  British  Board  of  Trade,  the  propor- 
tion of  ammonia  varied  from  3.8  per  cent,  to  18.8  per  cent.  Farmers 
should  carefully  investigate  the  quality  of  the  guano  offered,  before 
purchasing. 

Artificial  fertilizers  in  Germany. — Mr.  W.  O.  Atwater,  in  an  account  of  a 
visit  to  one  of  the  principal  agricultural  regions  of  North  Germany, 
states  that  wherever  be  went  he  heard  complaints  of  the  adulteration 
of  artificial  fertilizers,  and  of  the  immense  amount  of  poor  material 
palmed  off  on  farmers.  German  as  well  as  English  and  French  agri- 
cultural journals  are  full  of  such  complaints.  At  the  agricultural 
experiment  stations  distributed  throughout  Germany,  and  supported 
partly  by  the  government,  and  partly  by  agricultural  societies,  it  is  one 
of  the  duties  of  the  chemists  there  employed  to  examine  fertilizers. 
Farmers  buy  of  dealers,  who  warrant  the  fertilizers  to  contain  a  certain 
percentage  of  nitrogen,  of  soluble  and  insoluble  phosphoric  acid,  of 
potash,  &c.  Samples  are  sent  to  the  experimental  stations,  and  there 
analyzed,  generally  free  of  cost.  If  the  fertilizer  falls  below  the  stand- 
ard, the  dealer  must  make  proper  satisfaction  to  the  farmer.-  By  this 
method  of  test,  an  efficient  check  is  put  upon  fraudulent  dealing  in  fer- 
tilizers in  the  surrounding  regions. 

FRUITS  AND  VEGETABLES. 

Fruit  on  the  Illinois  Central  Railroad. — Mr.  Joseph  F.  Tucker,  general 
freight  agent  of  the  Illinois  Central  Railroad,  informs  the  Department 
that  there  were  received  in  Chicago,  over  that  road,  during  the  continu- 
ance of  the  strawberry  season,  from  May  23  to  June  0, 1870,  9S9,47G 
ponnds  of  strawberries ;  nearly  500  tons.  The  two  days  of  largest  receipt 
were  May  28  and  30;  eight  car  loads,  or  101,571  pounds,  being  received 
on  the  former  day,  and  nine  car  loads,  or  115,830  pounds,  on  the  latter. 
In  1869  the  fruit  business  on  the  Illinois  Central  Railroad,  from  Ceu- 
tralia  and  stations  south  of  that  place,  to  Chicago,  amounted,  in  a 
season  of  fifty -five  days,  to  over  2,500  tons. 

Strawberries  in  Maine. — Mr.  Israel  Bemis,  of  Levant,  Maine,  during  the 
season  of  1809,  raised,  on  twenty  square  rods  of  ground,  590  quarts  of 
Wilson  strawberries,  which  were  sold  at  21  cents  per  quart,  amounting 
to  8123  90. 

Raspberries  in  Western  SeiB  York. — Mr.  P.  C.  Reynolds,  of  Rochester, 
New  York,  residing  four  miles  from  Lake  Ontario,  states  that  a  neigh- 
bor had  two  acres,  from  which  he  picked  9,500  quarts  of  Franconia 
raspberries.  The  fruit  was  sold  in  Rochester,  and  amounted  to  8750 
per  acre.  Had  it  been  shipped  to  New  York,  the  receipts  would  have 
been  doubled.  The  Franconia  raspberry  in  that  locality  gave  a  much 
larger  yield  than  that  of  the  Hudson  River  Antwerp. 
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Blackberries  in  Georgia. — Mr.  J.  Van  Buren,  of  Clarksville,  Georgia; 
says: 

The  blackberry  Lore  is  oue  of  the  greatest  pi-sts  wo  Imve  to  encounter  in  the  culti- 
vation of  our  crops ;  it  causaa  mora  trouble  and  labor  tlinu  the  vilest  Treed  that  ever 
grew.  Thu  f i'n it  jjrows  veiy  liirgi-,  iiiul  thm:  wuiii  to  bo  two  or  tliroo  varieties.  Anj 
quaii  tity  may  lis  Cad  from  ?,'>  ceuls  to  81  per  bushel,  riuil  soinutinies  fur  less.  I  hare 
known  'them  to  In:  hauled  by  tlio  wjigou-loml  to  distilleries,  and  distilled  into  brandy 
or  other  liquoiy. 

Banana  culture. — Tbe  cultivation  of  the  banana  is  engaging  consider- 
able attention  in  the  neighborhood  of  Pilatka,  Florida,  and  the  river 
counties.  It  is  stated  that  three  years  ago  a  gentleman  in  Orange 
County  set  out  nine  plants,  and  is  now  reaping  tbe  fruits  of  a  three- . 
acre  field,  anil  realizes  8125  per  mouth  from  the  fruit  and  tbe  young 
plants  that  are  continually  suckering  around  the  roots  of  the  old  plants. 
The  banana  fruits  in  all  seasons,  the  year  round,  and  is  enriched  by  the 
shedding  of  its  huge  leaves. 

Cranberries  in  the  Pacific  States. — It  is  stated  that  quite  sin  impetus, 
has  been  given  to  the  sale  of  marsh  lands  in  Washington  Territory  re- 
cently by  the  advent  of  a  New  Jersey  cranberry  grower  in  quest  of  these 
valuable  lands.  The  Oregon  Statesman  says  there,  is  a  large  marsh  near 
Gray's  Harbor,  in  that  State,  which  is  already  covered  with  cranberry 
bushes  growing  wild,  and  yielding  considerable  fruit,  which  is  picked 
and  sold  by  the  Indiaus.  This  marsh  has  been  purchased  of  the  Gov- 
ernment by  several  gentlemen  of  Salem,  New  Jersey. 

The  plum  curculio. — Dr.  Hull,  of  Alton,  Illinois,  concludes,  from  his 
experience,  that  the  curculio  discovers  its  food  by  scent,  and  that  when 
the  temperature  has  reached  a  certain  height  it  flics  against  tbe  wind 
to  the  spot  where  it  is  found.  At  a  temperature  of  703  or  less  it  is 
unable  to  fly,  and  is  comparatively  inactive  at  a  temperature  of  80°, 
and  may  be  easily  jarred  down  on  sheets.  When  tbe  temperature  has 
risen  to  85°  the  curculio  dies  so  freely,  especially  in  the  sunshine,  that 
where  the  trees  are  in  the  vicinity  of  infested  and  neglected  orchards 
jarring  becomes  ineffective,  the  eumdios  coming  in  great  numbers  from 
these  neighboring  orchards.  Dr.  Hull  .says  that  in  localities  infested 
by  the  curculio,  where  contiguous  orchards  in  considerable  numbers 
occur,  no  general  success  need  again  be  looked  for  until  a  scarcity  of 
fruit  reduces  the  curcnlios,  or  the  proprietors  of  orchards  unite  to  destroy 
them.  Where  it  is  only  necessary  to  contend  with  curcnlios  bred  on 
the  fruit- grower's  own  grounds,  the  process  of  destruction  is  easy,  with 
the  proper  facilities  for  jarring.  In  the  comparatively  warm  latitude  of 
Alton  hogs  afford  but  a  partial  protection,  and  poultry  scarcely  any. 

Potatoes  in  the  Isle  of  •Jersey. — The  Journal  of  the  Royal  Agricultural 
Society  of  England  for  187U  includes  a  prize  essay,  by  C.  P.  Le  Goran, 
on  the  history  of  potato  culture  in  tbe  island  ot  Jersey.  For  a  long 
course  of  years  the  potato  has  been  a  leading  crop  in  the  island.  In 
1812  a  full  average  crop  was  estimated  at  36,000  pounds,  Jersey  weight, 
per  acre — equivalent  to  C4Gij  bushels,  of  GO  pounds  each.  Potatoes  in- 
tended for  seed  arc  dug  before  the  stalks  arc  entirely  dry,  and  are  hard- 
ened by  exposure  to  air  and  sun,  being  occasionally  turned  during  this 
process,  after  which  they  are  packed  away  singly  in  layers  on  wooden 
tloors,  the  principle  of  treatment  being  that  of  checking  early  sprouting 
and  keeping  the  seed  in  its  utmost  vigor.  The  preparation  of  the  seed 
is  deemed  of  prime  importance,  and  contributes  very  greatly  to  the  earli- 
ness  of  the  crop.  Careful  attention  is  paid  to  the  selection  of  the  soil, 
and  its  proper  preparation,  by  plowing,  manuring,  &c.  After  plowing 
and  harrowing  it  is  customary  to  spread  well-made  stable  manure  at  the 
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ate  of  about  22$  tons  i>er  acre.  The  use  of  sea-weed  has  been  relin- 
luisbed  generally,  ami  guano  is  employed  with  great  advantage  as  an 
inxiliary  to  tbe  stable  manure.  Planting  is  done  in  January  and  Feb- 
■uary.  in  drill-rows.  As  soon  as  tbe  plants  appear  above  ground,  the 
oil  between  the  rows  is  well  loosened,  and  if  frost  does  not  interfere 
he  crop  grows  quickly ;  so  tbat  about  the  last  of  April  tbe  first  install- 
ncnt  is  forwarded  to  tbe  London  Market,  the  business  rapidly  incrcas- 
ug  through  the  following  month.  A  day'  is  frequently  of  great  im|>ort- 
mce  to  the  jtecuuinry  value  of  the  consignment,  and  the  producers  are 
■egularly  informed  by  telegraph  as  to  the  state  of  tbe  Londou  market, 
rhe  practice  is  to  follow  this  crop  of  potatoes  with  one  of  roots,  the 
icavy  manuring  of  the  former  supplying  an  excellent  nourishment  for 
;he  latter  crop. 

LITE  STOCK. 

Fat  steers. — Mr.  (J  eorge  Ayrault,  of  Poughkeepsie,New  York,  reports  to 
Jie  Department  on  four  steers,  seven -eighths  Short-horn,  raised  by  him, 
md  sold  near  the  close  of  1801)  to  William  Lai  or,  of  Center  Market,  New 
fork  City,  for  $3,20(1,  tbe.  age  of  one  of  the  animals  being  seven  years, 
ii     of  the  others  six  years.    The  largest  stood  about  six  feet  high,  with 

girth  of  ten  feet,  and  the  weight  of  tbe  animals  was  3,300  pounds, 
1,320  pounds,  3,400  pounds,  and  3,440  pounds,  respectively;  their  pro- 
portions being  good,  notwithstanding  their  euormous  size.  The  aggre- 
gate gain  in  weight  during  tbe  season  of  I860  was  1,400  pounds.  The 
let  beef  weight  of  the  larger  pair  after  slaughter  was  4,537  pounds, 
Oieir  average  weight  at  the  nge  of  three  years  was  1,850  pounds.  After 
ittaining  this  age,  each  received  daily  a'  peek  of  corn-meal  and  wheat 

orts,  or  oatmeal,  combined,  divided  into  two  feeds,  and,  as  dessert,  a 
»eck  of  sngar-bects  twice  a  day.  In  the  summer,  until  lately,  their  ouly 
eed  was  grass,  supplemented  with  a  little  sweet  hay.  Tbe  second  win- 
:er  the  daily  feed  of  meal  was  increased  to  ten  quarts  each,  given  in  two 
eeds.  lit  the  summer  of  ISO!*  each  received  one  peek  of  meal  per  day, 
riven  at  morning  and  at  night;  and  in  the  winter  following,  twelve 
}aarts  of  meal  daily,  in  three  feeds,  besides  roots.  In  the  course  of 
ceding  they  have  had,  in  winter,  the  best  of  early-cut  hay  from  old 
neadows,  and  have  usually  had  access  to  it  in  summer.  They  were  not 
ilosely  confined  in  winter,  usually  having  the  run  of  a  small  yard,  with 
iccess  to  water,  and  with  sheds  under  which  they  could  lie*protected 
Tom  storms,  and  were  tied  at  feeding  time. 

It  is  Mr.  Ayrault's  opinion  that  when  cattle  ar^  fattening,  and  it  is 
lesired  to  give  them  all  the  grain  they  will  eat  without  being  clogged, 
t  is  important  to  feed  three  times  a  day;  and  he  considers  beets,  or 
;heir  equivalent,  essential  in  winter  in  promoting  the  growth  of  grain- 
ed ciittte.  He  does  not  advise  heavy  feeding  for  beef  until  animals  are 
rell  grown,  his  practice  being  to  maintain  his  stock  in  merely  thrifty 
condition  until  they  reach  the  age  of  three  years. 

A  committee  of  the  Farmers  Club,  American  Institute,  reporting  on 
:hese  cattle,  state  that  they  find  that  the  ouly  profit  arising  from  the 
ast  year's  growth  of  the  animals  was  in'  the  increased  or  "  fancy"  rates 
jbtained  mi  account  of  magnitude,  and  that,  in  Mr.  Ayrault's  .judgment, 
ive  years  is  the  nge  at  which  fattened  cattle  will  give  the  greatest  profit 
a  the  feeder. 

English  prize  steers. — The  following  table  gives  the  weight,  respect- 
ively, of  eight  first-prize  steers  recently  exhibited  at  Islington,  England, 
the  weight  at  birth  being  deducted,  thus  showing  the  increase  from  the 
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time  of  birth.    The  ages  of  tbe  animals  ranged  from  two  years  and 
eight  months  to  four  years  and  one  month : 


•  M. 

Ago. 

Increase 
from  birth. 

Increase  p* 

month. 

A! out  lis. 
38| 
38 

38 
45 
49 
47 

45 

Pounds. 
1,574 
1,902 
2.207 
1,993 
1,652 
2,134 
2,274 
2,522 

Puaii. 

They  were  full  fed  on  like  descriptions  of  food. 

South  American  cattle  in  England. — Alfred  Fox,  United  States  consul 
at  Falmouth,  England,  in  a  letter  to  this  Department,  writes  as  follows: 

A  steamer  has  lately  landed  bore,  in  fair  condition,  with  a  few  exceptions,  from  Mon- 
tevideo, one  hundred  and  forty-two  oxen,  which  cost  abont  £4  per  head  on  board  at 
Montevideo-  sis  cows  which  cost  about  £3  per  head;  live  calves,  which  go  with  the 
cows ;  two  hundred  and  ninety-seven  sheep,  which  cost  abont  5a.  per  head ;  and  ail 
horses,  which  cost  about  £4  per  head.  Abont  seventy  oxen  were  killed  on  the  voyage, 
owiny,  as  was  alleged,  to  injuries  sustained  by  the  rough  manner  in  which  they  were 
pnt  on  board,  to  the  length  of  the  voyage,  (forty-three  days,)  to  the  high  temperatnm 
at  Bahia,  where  the  steamer  called  to  repair  machinery,  and  to  the  want  of  experi- 
ence in  the  requirements  oo  board  in  this,  the  first  experiment. 

Sales  of  stock. — The  largest  sale  of  Short-horns  ever  effected  in  this 
conntry  occurred  at  Xenia,  Greene  County,  Ohio,  June  8,  1870,  when 
thn  famous  Oakland  herd  of  Mr.  Daniel  McMillan  was  sold  at  auction. 
Nearly  one  thousand  cattle-breeders,  from  all  parts  of  tbe  United  States 
and  from  Canada,  were  in  attendance.  Tbe  number  of  cattle  sold  was 
seventy-one,  (including  four  cows  with  calves,)  producing  an  aggregate 
of  $63,981),  making  an  average  of  $901  12,  or,  including  tbe  four  calves, 
seventy-five  head,  averaging  $853.  The  largest  prices  received  for  sin- 
gle animals  were,  for  a  cow,  calved  in  May,  1864,  $3,800;  a  heifer, 
twenty  months  old,  $3,650 ;  and  a  cow,  calved  in  1862,  $3,600.  The 
private  sales  from  this  herd,  within  tho  preceding  six  months,  amounted 
to  $20,109,  making  the  aggregate  of  $84,080  for  the  entire  herd.  There 
were  also  sold  thirty-three  Berkshire  hogs,  aggregating  $1,008 ;  and  a 
Norman  stallion  at  $3,100.  Amount  of  sales  of  stock  of  all  kinds,  in- 
cluding cattle  previously  sold  at  private  sale,  $88,288. 

Tbe  following  is  an  abstract  of  sales  of  stock  by  Kentucky  breeders, 
at  their  annual  public  sales  during  tbe  last  week  of  June  of  this  year, 
the  average  price  per  animal  of  the  various  lots  being  given :  At  Mr. 
Alexander's  sale,  six  thorough-bred  mares  averaged  $227  50  each; 
eighteen'  thorough -bred  colts,  foaled  1869,  averaged  $471  38 ;  twenty- 
four  thorough-bred  fillies,  foaled  1869,  $391 ;  thirteen  head  of  trotting 
stock,  $317  31 ;  twenty-seven  Alderney  cattle,  $152  77.  At  Mr.  F.  P. 
Kinkead's  sale,  fourteen  horses  averaged  $151  42;  five  bulls,  $183  60; 
twelve  cows,  8363  33 ;  three  Alderneys,  $218  33 ;  thirty-one  bead  of 
sheep,  &c,  $17  16 ;  seven  hogs,  $44  23.  At  tbe  sale  of  Mr.  Jesse  H.  Tal- 
butt,  twenty-eight  cows  averaged  $221  96 ;  eight  bulls,  $244  37.  At 
Mr.  B.  B.  Groom's  sale,  seventy-three  cows  averaged  $249  73 ;  eighteen 
bulls,  $185  28;  ten  bead  mixed,  $63.  At  Mr.  Lewis  Hampton's  sale, 
thirty-four  cows  and  calves  averaged  $323  82 ;  nine  bulls,  $265 ;  three 
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cows,  (miscellaneous,)  $223.  At  Mr.  Kinkend's  sale  tbe  highest  figures 
for  single  animals  were  as  follows:  Sorrel  gelding,  $280;  a  ball,  $365: 
acew,  $1,000;  Essex  hog,  $75.  At  Mr.  Tal  butt's  sale  a  rouu  bail,  calved 
in  1867,  sold  Tor  $620,  and  a  roan  cow,  calved  in  1862,  $380.  At  Mr. 
Groom's  sale  a  cow  calved  in  1866  was  sold  for  $1,120,  and  a  bnl!  calved 
in  May,  1864,  $1,013.  At  Mr.  Hampton's  wile  the  highest  priced  cow 
was  $303  ;  highest  priced  bull,  calved  in  I860,  $500. 

Forty-two  auction  sales  of  Shorthorns  were  held  in  England,  Scot- 
land, and  Ireland,  in  186!),  at  which  1,585  bead  were  sold  at  prices 
ranging  from  34  to  650  guineas.  The  average  realized  was  £35  Ss.  each, 
showing  but  a  slight  variation  from  the  average  price  obtained  in  1868, 
when  1,423  were  sold  at  an  average  ol"  £35  7s.  each. 

The  highest  prices  ever  known  to  have  been  realized  in  England  for 
Shorthorns  were  obtained  by  Mr.  Sheldon,  of  Geneva,  New  York, 
United  States,  for  six  Duchess,  sold  to  Messrs.  Wallcott  &  Campbell  for 
the  sum  of  1,100  guineas  each. 

VALUE  OF  DIFFEEENT  FOODS. 

In  reply  to  an  Illinois  farmer,  who  inquires  which  is  the  cheapest  feed 
for  fattening  sheep,  corn  at  60  cents  per  bushel,  oats  at  40  cents,  No.  2 
barley  at  75  cents,  oil-cake  at  $35  per  ton,  or  bran  at  $15  per  ton,  Mr.  J. 
Harris  presents  the  following  estimate  for  one  ton  of  each  description  of 
food  at  tbe  stated  prices : 


Weeper 

Value   of 

man  uro. 

Actual  cast 
of  food. 

ft&OO 
21  SO 
35  00 
25  00 
31  fJl 

ill  53 
G  65 
19  n 

7  70 
G  W 

(0  41 

Mr.  Harris  thinks  there  is  little  difference  in  the  nutritive  values  of 
corn,  oil-cake,  oats,  and  barley,  and  that  (making  no  comparison  as  to 
bran)  at  the  foregoing  prices  corn  is  practically  cheaper  for  feeding 
purposes  than  any  of  the  other  three  articles. 

Orinding  and  cooking  corn. — In  the  district  agricultural  contention  at 
Urbana,  Ohio,  in  February,  1870,  several  members  estimated  the  gain 
in  the  feeding  value  of  corn  ground  and  cooked  at  100  per  cent,  over 
that  fed  raw,  Mr.  A.  B.  Buttles,  of  Columbus,  made  the  only  exact  state- 
ment of  cost  of  grinding  and  cooking,  saying  that  he  could  get  his  corn 
ground  for  10  cents  per  bushel,  and  cooked  for  3  cents  per  bushel. 

PROFITABLE  HOGS. 

A  fanner  in  Shelby  County,  Kentucky,  it  is  stated,  bought  two  hun- 
dred and  ten  hogs,  and  corn  to  feed  them,  for  $3,503;  fed  and  sold  them, 
averaging  323  pounds,  for  80,640,  and  refused  $954  for  one  hundred  and 
eleven  shoats  which  he  had  raised  from  them.  Another  man  and  bis 
son  fed  and  sold  seven  hundred  and  ninety-two  bogs,  averaging  305 
pounds,  receiving  $21,000,  his  outlay  having  been  81), 000.  The  first 
case  shows  a  total  profit  (including  valuation  of  shoats)  of  84,031,  aver- 
aging $19  20  on  each  animal  of  the  original  stock ;  the  second,  a 
total  profit  of  $12,000,  averaging  $15  15  on  each  animal. 

Mr.  William  Magie,  of  Butler  County,  Ohio,  has  sold,  this  season,  thirty- 
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eight  bogs,  averaging  528.87  pounds  each,  dressed  weight.     The  avevags 
gross  weight  was  (ill  pounds.    These  hogawere  twenty-one  months  old 

Mr,  John  Ferris,  of  Lawrence,  New  York,  states  that  four  niue-inonuu' 
pigs  were  killed  in  that  place  in  1869,  the  dressed  weight  of  which  was 
400  pounds,  <S)l  pounds,  410  pounds,  and  450  pounds,  respectively. 
Another,  eight  months  old,  weighed,  dressed,  405  pounds. 

Mr.  D.  J.  Packer,  of  Woodbury,  New  Jersey,  who  remarks  that  be 
resides  in  the  village  and  is  not  a  farmer,  gives  a  statement  showing 
the  profit  realized  by  him  in  raising  four  pigs,  purchased  January  18, 
1869,  and  slaughtered  December  11,  18&>,  having  been  penned  during 
the  entire  period.  Their  age,  when  killed,  was  fifteen  months  and  nine- 
teen days.    The  gross  receipts  were : 

1,963  pounds  of  pork,  at  SI 4  per  hundred £274  ■& 

Price  offered  tor  the  manure 40  00 

Total  value  received 314  83 

■     Expenses  wire  us  follows: 

Four  pi|*R,  at  SJIJeaeli.. SCO  00 

Corn 2  00 

Mill  feed 27  25 

HogehejvH',  ; rhaaiui-rn  setups) 38  36 

Ground  rjt>  uud  com 17  60 

Small  sweet  potatoes 9  00 

43  bushel"  of  com,  prouud 51  20 

Total  coat 195  41 

Showing  a  net  profit,  of 119  41 

Raining  hogs  in  Colorado. — A  Colorado  farmer  urges  more  attention 
to  the  raising  of  hogs  in  that  Territory.  lie  says  bacon,  hams,  and 
shoulders. have  averaged  there  more  than  30  cents  per  pound  tor  years, 
and  that  grain,  at  au  average  of  2%  ceuts  per  pound,  as  it  has  been  for 
two  years  past,  can  nowhere  else  find  so  good  a  market  as  in  tbe  pig- 
pen. His  experience  is  in  favor  of  using  early  spring  pigs.  He  feeds 
them  on  milk  and  offal  from  the  kitchen  and  garden  until  they  outgrow 
the  supply,  when  he  adds  bran  and  shorts  to  the  milk,  letting  it  sour. 
His  pigs  thrive  wonderfully  on  this  fare,  much  better  than  on  corn  alone 
or  any  other  dry  grain.  He  had  many  pigs  that  on  December  1  would 
dress  180  pounds  each  ;  while  pigs  from  the  same  litter,  fed  on  dry 
grain  at  a  mill,  would  not  dress  half  as  much.  For  about  two  weeks 
before  killing  ho  gives  them  all  the  corn  they  will  eat. 
THE  DAIEY. 
Dairy  farming  in  Vermont. — Mr.  Nullum  Brigham,  of  Bakersfield,  Ver- 
nont,  reports  to  the  Department  that  he  commenced  the  dairy  season  of 
j09,  April  1,  with  three  cows,  the  number  gradually  increasing,  as  they 
-line  in,  to  fifteen  cows  at  the  middle  of  May.  From  the  first-mentioned 
■■"■"  to  the  close  of  the  season,  December  1,  he  made  sixty  tubs,  or  3,000 
,UUiids  of  butter,  which  wussoldat  the  rate  of  45  ceuts  per  pound,  amount 
<ig  f  *1  ii").  He  raised  ten  calves,  worth  $1110,  and  1 ,00(1  pounds  of  pork, 
"lie  -n'-l   ""-  8130;  total,  $1,080,  not  including  supplies  for  the 

■uii»  -<iS  were  kept  up  till  June  1,  previous  to  which  date 

<•"■'    ••   -  ■"  bay,  Indian  meal,  and  sour  milk.     From  that  time 

—  -i».  ■    .u.y  pasture,  until  October  1,  when  they  were  again 
i  t-     t.  the  same  manner  as  in  the  spring.     The  total  cost  of 
■       ■     ■  »io.    The  cows  were  of " native "  breed,  and  were  raised 

- ».    Their  -«»*>s  rang""1  from  six  vears  to  seventeen  years, 
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A  profitable  omc— la'. March,  1868,  Mr.  G.  W.  Wild,  of  Brighton,  Massa- 
chusetts, bought  a  cow  for  ®125.  He  fed  her  liberally,  allowing  four 
quarts  of  corn  meal  daily,  and  after  milking  her  508  days,  (during  which 
time  she  averaged  ten  quarts  daily,)  finding  her  iu  good  condition  for 
beef,  slaughtered  her,  obtaining  805  pounds  dressed  weight.  The 
rough  tallow  weighed  77  pounds.  She  was  giving  seven  quarts  daily 
at  tie  time  of  slaughtering.  The  exhibit  of  debt  and  credit  account 
stands  thus : 

Cb. 

By  5,6£0  quarts  of  milk,  at  o"  ceuta  per  quart $454  40 

By  beef  sold 116  00 

Total  rceclpta 570  40 


To  original  cost t J125  00 

To  keeping  668  days,  at  40ceutspei'  day 227  20 

Total 352  20 

Net  profit 218.20 

Thjs  result  shows  a  net  profit  of  $140  22  per  year. 

A  grade- Short-horn. — Mr.  S.  P.  Miller,  of  Fayetteville,  Vermont,  reports 
to  the  Department  that  he  has  a  grade  Shorthorn  cow,  eleven  years  old 
in  the  summer  of  1809,  weighiug  about  1,100  pounds.  From  the  milk  of 
this  cow  he  made,  during  the  seven  months  from  April  20,  1869,  to  No- 
vember 19,  1869,  ail  pounds  of  butter,  and  during  the  same  period  sold 
142"  quarts  of  new  milk,  besides  supplying  the  milk  aud  cream  which 
were  required  for  his  family  of  five  persons.  The  butter  sold  for  45  cents 
a  pound,  with  the  exception  of  that  sold  during  the  six  weeks  previous 
to  June  1,  which  was  marketed  at  a  lower  price.  The  cow  received  two 
qnarts  of  corn  meal  and  wheat  middlings  or  shorts  daily,  besides  hay 
and  common  pasture. 

Butler  from  Jerseys. — The  following  exhibit  is  made  of  the  profits  from 
two  thorough- bred  Jersey  cows  belonging  to  a  gentleman  in  l.ewistou, 
Maine.  The  cows  calved  in  the  latter  part  of  May,  1809.  From  their 
milk  between  June  15  and  February  15,  following,  501  pounds  of  butter 
were  made,  worth  50  cents  per  pound.  The.  calves  were  sold  at  eight 
weeks  of  age  for  810.  The  legitimate  gross  profits  of  the  cows  for  the 
eight  months  are  stated  at  $208.  One  of  the.  rows  calved  again  April 
10,  1870,  and  the  other  iu  May. 

Spaying  for  milk. — M.  Vattemare,  veterinary  surgeon,  reports  that  the 
spaying  of  cows  at  a  projier  age  and  period  results  in  an  increase  of 
33  per  cent,  in  quantity  of  milk.  Another  expert  testifies  to  similar 
results  with  twenty-seven  cows,  of  ages  ranging  from  six  to  fifteen 
years. 

FAEJl  3IAXAGE3ffiNT. 

An  unprofitable  ha r rest. — A  farmer  in  Olmsted  Countv,  .Minnesota, 
states  that  in  1809  he  raised  9,000  bushels  of  wheat,  and  2.1101)  bushels 
of  oats,  and  was  obliged  to  sell  part  of  his  Mock  to  pay  expenses.  Not- 
withstanding abundant  crops,  wheat  paid  little  more  than  the  cost  of 
harvesting. 

A  Southern  example— In  Stewart  County,  Georgia,  iu  1809.  a  farmer, 
assisted  only  by  his  wife,  who  also  attended  to  her  domestic  affairs,  cul- 
tivated forty  acres  of  land,  making  eleven  bales  ot  cotton,  eight  barrels 
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of  simp,  and  one  hundred  and  fifty  bushels  of  corn.  He  had  at  tiia 
opening  of  the  year  only  a  few  bushels  of  corn,  one  male,  bad  no  money; 
but  he  bought  his  family  supplies  on  time,  and  paid  for  them  after  tie 
sale  of  his  crop.  He  also  paid  for  the  land  he  cultivated,  at  $15  pa 
acre,  out  of  the  proceeds  of  his  crop,  and  had  means  enough  left  to  bay 
us  much  more. 

Employment  of  farm  machinery. — A  farmer  in  Benton  County,  Oregon, 
in  186S,  assisted  by  two  boys  under  fifteen  years  of  age,  with  two  gang- 
plows,  one  header,  an  eight-horse  thrasher,  in  which  he  held  a  half  in- 
terest, and  hired  labor,  costing  less  than  $200,  prepared  the  ground  for, 
raised,  and  made  ready  for  market  6,084  bushels  of  wheat,  and  2,000 
bushels  of  other  grain.  The  outlay  for  hired  labor  was  more  than  offset 
by  the  earnings  of  his  header  and  thrasher  in  workingforhisneighbore. 

Change  in  English  methods  of  agriculture. — Twenty -five  years  ago,  says 
an  English  agricultural  writer,  the  only  profitable  practice  of  enriching 
lighter  soils  was  by  growing  green  crops  and  consuming  them  on  the 
land,  long  rest  in  fallow  being  almost  the  only  profitable  method  on 
the  heavier  soils.  At  the  present  day  the  best  farm  management  in- 
cludes the  more  energetic  use  of  artificial  means;  the  use  of  richer 
manures  from  purchased  cattle  foods;  and  especially  the  larger  employ- 
ment of  purchased  manures,  both  home-manufactured  and  imported;  so 
that  the  fertility  which  was  formerly  obtained  in  two  or  three  years 
under  the  best  management  is  now  accomplished  with  greater  profit 
almost  immediately. 

MISCELLANEOUS. 
Cottonseed  oil  at  Memphis,  Tennessee. — During  the  year  ending  July 
1, 1870,  the  Panola  Oil  and  Fertilizer  Company,  of  Memphis,  Tennessee, 
manufactured  1,800  tons  of  oil  cake,  and  150,000  gallons  of  cotton-seed 
oil.  The  Memphis  Oil  Company  manufactured  about  the  same  quantity, 
and  the  Bluff  City  Company  about  two-thirds  as  much.  The  Panola 
Company  propose  to  convert  their  oil  cake  into  a  valuable  fertilizer,  by 
mixing  with  it  bone-dust,  plaster,  salt,  and  ashes. 

Loss  in  removal  of  cotton  seed. — Professor  Hilgard,  of  Mississippi, 
makes  the  suggestive  statement  that  when  the  lint  only  of  the  cotton 
crop  is  removed  from  the  land,  it  takes  from  it  not  more  than  four 
pounds  of  soil  ingredients  for  each  bale  of  cotton  made ;  but  when  both 
lint  and  seed  are  permanently  removed  the  land  loses,  on  an  average, 
forty-two  pounds  of  soil  ingredients  for  every  bale.  In  the  former  case 
the  cotton  crop  is  one  of  the  least  exhaustive  known;  in  the  latter,  one 
if  the  most  exhaustive. 

Cotton  manufacturing  in  South  Carolina, — Tlie  last  annual  report  of 
,he  president  of  the  Graniteville  (South  Carolina)  Manufacturing  Com- 
,auy  states  the  production  of  the  mill  during  the  year  as  follows: 
'  ^OOO  yards  of  4  1  sheeting;  2,332,800  yards  of  7-8  sheeting;  1,103,880 
irdsof  7-8  drilling;  1,839,600  yards  of  3-4  shirting;  total,  8,643,280 
■arda.  About  five  hundred  and  fifty  operatives  are  employed,  nearly  all 
-    hem  natives  of  the  South. 

■"'■fomia  cotton. — A  scientific  expert  in  cotton  states  that  the  cotton 

"rom  Alabama  seed  in  Merced  County,  California,  this  year,  com- 

ui.      avorably  with  Brazilian  and  Egyptian  cotton,  and  is  superior  to 

•"ii  ■-*   'ontlieni  upland  for  spinning  purposes.    He  asserts  that  the 

">c  n,    <ry  and  equable  climate  of  California  is  an  improvement 

■■■- -         elded  from  the  same  seed  as  planted  upon  southern  up- 

r.    .     „e  large  sections  of  the  State  well  adapted  to  this  culture. 

--*«-  — — '»«v)/Mn, — A.  nor^snondent  »«  T*e  Coontr  Geor- 
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gia,  who  employs  sixty  hands  in  cultivating  his  land,  and  who  is  also  a 
merchant,  furnishing  supplies  to  about  fifty  neigh  boring  planters,  tak- 
ing the  products  of  their  plantations  in  payment  in  the  tall,  writes  that, 
notwithstanding  the  fact  that  the  same  land  which  grows  15  to  30  bush- 
els of  corn,  worth  $20  to  $30,  will  produce  700  to  1,000  pounds  of  seed- 
cotton,  worth  $35  to  $75,  experience  and  observation  convince  him 
that  the  all-cotton  system  is  unprofitable.  His  experience  is  that  those 
who  bay  all  their  corn  and  meat  never  have  any  surplus  money; 
those  who  bay  all  their  meat  and  a  portion  of  their  corn  have  some  money 
left,  according  to  the  proportion  of  the  home  supply  of  corn ;  those  who 
raise  all  their  corn,  buying  meat,  do  better  still ;  while  those  who  raise 
both  com  and  meat  ore  most  prosperous  of  all.  In  his  judgment  the 
explanation  is,  that  a  skillful  manager  can,  at  the  same  time,  raise  an 
ample  supply  of  corn  and  nearly  a  full  crop  of  cotton,  doiug  the  chief 
part  of  the  work  on  the  corn  crop  before  beginning  the  harvest  work  on 
the  cotton.  It  is  a  question  of  complete  utilization  of  time  on  the  one 
hand,  and  waste  ©f  time  on  the  other. 

Steam-plowing  in  Cuba. — A  sugar- planter  in  Cuba  writes  that  in  No- 
vember, 1868,  he  commenced  work  with  one  of  the  Fowler  steam-plows, 
(running  with  two  engines  of  fourteen-borso  power  each,)  and  since  then 
has  broken  up  2,000  acres  of  strong  clay  land  intermixed  with  stones  of 
all  sizes,  and  resting  for  the  most  part  on  a  stone  bottom,  plowing  to  an 
average  depth  of  eighteen  inches.  The  plow  having  been  managed  by 
an  experienced  band,  the  breakages  have  been  few  and  of  a  trivial  char- 
acter, and  the  wire-rope  is  still  in  excellent  condition.  The  lands  of  the 
estate  have  been  doubled  in  value  by  steam-plowing,  and  what  was  for- 
merly almost  an  impervious  marsh,  the  effect  partly  of  nature  and  partly 
of  inefficient  cultivation,  has  been  reduced  to  a  porous  soil. 

Harvesting  idteat  in  California. — A  California  writer  states  that  in  his 
region  wheat  is  often' cut,  thrashed,  and  put  in  socks  on  the  some  day. 
The  "  header,"  which  is  now  generally  used  instead  of  the  reaper,  cuts 
the  straw  midway,  and  makes  a  swath  twice  as  wide  as  that  made  by 
the  reaper.  With  two  headers  and  five  wagons  a  largo  thrashing-ma- 
chine is  kept  running,  nnd  in  this  manner  1,500  bushels  of  wheat  {or 
the  crop  of  forty  acres)  are  harvested  in  a  single  day. 

A  suggestive  experiment. — Ono  of  the  largest  wheat-growers  in  Cali- 
fornia has  avoided  the  expense  of  commission,  tolls,  storage,  &c,  by 
shipping  his  wheat  direct  to  Liverpool.  He  chartered  a  ship,  which 
was  hauled  in  at  the  end  of  flic  Central  Pacific  Hailroad  wharf,  at  Oak- 
land, and  in  a  few  hours  1,200  tons  of  grain  were  brought  alongside  and 
stowed,  and  the  vessel  returned  to  the  stream,  ready  for  her  voyage, 
without  having  incurred  any  wharfage  charges. 

Preservation  of  hops. — By  means  of  an  air-tight  "refrigerating  cham- 
ber," recently  invented,  hops  may  be  preserved  for  a  loug  time  without 
deterioration.  A  brewer  of  Albany,  New  York,  states  that  ho  put 
twenty-four  bales  of  New  York  hops  iu  one  of  these  chambers,  Febrnary 
15,1809.  They  were  examined  several  times  during  tho  ensuing  sum- 
mer, fall,  and  winter,  without  exhibiting  any  loss  in  quality.  A  portion 
of  these  hops  used  during  tho  winter  of  1809-70  showed  no  change  of 
color,  and  proved  in  every  respect  equal  to  the  new  crop. 

Sops  in  Alabama. — Dr.  E.  H.  Hholl,  of  Sumter  County,  Alabama,  states 
that  in  February,  1808,  he  and  Mr.  E.  Kring  planted  one  and  a  half 
acre  in  hops,  manuring  liberally  with  home-made  superphosphate.  The 
vines  grew  vigorously,  and  were  poled  May  S.  At  date  of  June  3  some 
of  the  hops  were  fully  matured,  and  the  entire  crop  was  gathered  by 
July  20.     In  January,  1809,  seven  aud  a  half  acres  were  set  out,  and* 
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there  was  promise  of  a  largo  yield,  but,  owing  to  the  impossibility  of 
procuring  pickers  at  the  proper  time;  the  enterprise  was  necessarily 
abandoned.  Dr.  S.  is  satisfied  that,  with  a  proper  supply  of  labor,  hops 
can  be  raised  in  that  region  very  successfully,  with  a  yield  of  1,400  to 
1,800  pounds  per  acre,  and  that  the  product  can  be  put  on  the  market 
from  the  1st  to  the  10th  of  August,  the  crop  being  thus  made  especially 
valuable  by  early  availability.  He  adds:  "Good  cotton  land,  in  other 
words,  a  light  sandy  loam,  with  clay  subsoil,  is  our  best  hop  land." 

Cost  of  raising  corn. — At  the  Madison  County  f  Illinois)  Farmers'  Con- 
vention, in  January,  1870,  Mr.  J.  O.  Burroughs  made  the  following  state- 
ment of  the  cost  of  cultivating  and  husking  twenty  acres  of  corn,  no 
allowance  being  made  for  manure  i 

First plowing,  tun  dass,  at $3  porday (30  011 

Second  flowing,  ten  days,  at.  $3  per  (lay 30  00 

Two  days'  han-owing,  ut  jri  per  day 600 

One  and  one-half  day  marking  off 4  10 

One  and  oue-lialf  day  checkup  off 460 

Three  bushels  sued  wm 3  00 

Two  droppers,  two  days,  at  $1  oacb 4  00 

Three  days  harrowing  and  M-'"  .;  ;ili.  r  |>..i;i!.i.l-.                                  9  00 

Plowing  live  days,  single  team,  al  & 10  00 

Plowing  four  days,  single  tt-noi,  ut  f- 8  00 

Plowing  Tour  days,  single  tram,  al$i 8  00 

Cultivating,  thruedays 6  00 

Cost  of  basking  and  cribbing 50  00 

Intere»t  on  val nation  of  land,  %7  50  per  acre 150  00 

Total 322  00 

Taxes  and  cost  of  fencing  are  offset  by  the  fodder  produced.  At  these 
rates,  taking  the  yield  of  corn  at  GO  bushels  per  acre,  the  cost,  when 
cribbed,  would  bo  about  27  cents  per  bushel. 

Rape  culture  in  Wisconsin. — The  rape  plant  ia  largely  cultivated  by 
German  farmers  in  Fond  du  Lac  and  Calumet  counties,  Wisconsin.  The 
quantity  marketed  at  Fond  du  Lac  iu  1860  is  stated  at  4,000  bushels, 
and  in  186(1  at  20,000  bnshels.  Land  under  fair  culture  will  yield  ten 
to  eighteen  bushels  of  rape  seed  per  acre,  though  thirty-five  bushels  per 
acre  have  been  obtained.  The  price  for  a  series  of  years  has  ranged 
from  $2  to  $2  50  per  bushel.  The  seeds  yield  about  two  gallons  of  oil 
per  bushel.  The  crop  leaves  the  soil  iu  excellent  condition,  and  the 
chaff,  when  mixed  with  roots,  makes  an  excellent  cattle  food.  The  rape- 
seed  cake  is  highly  valued  in  Europe  for  feeding  dairy  cows.  Prices  of 
ground  cake  this  season  have  ranged  from  ftlfi  to  $20  per  ton. 

Tlie  cork  tree  ia  Missuuippi. — A  correspondent  in  Wayne  County, 
Mississippi,  planted  'some  Spanish  cork-oak  acorns  received  from  the 
Department,  in  the  winter  of  1859.  They  all  came  tip,  aud  the  largest 
tree  had,  at  the  commencement  of  1870,  attained  a  height  of  about 
thirteen  feet,  the  trunk  being  eleven  inches  in  diameter,  aud  the  cork 
around  the  body  more  than  an  inch  thick.  His  soil  is  poor,  being  sandy, 
with  a  clay  subsoil,  and,  for  this  reason,  unfavorable  to  the  rapid 
growth  of  these  trees. 

A  valuable  tree. — In  January,  1800,  there  was  brought  to  New  York 
from  the  West  a  black-walnut  tree,  seventy  feet  long,  containing  4,000 
feet,  board  measure,  which,  when  cut  into  veneers,  thirty  to  the  inch, 
would  be  equal  to  138,000  feet,  worth,  at  20  cents  per  foot,  827,000.  The 
estimated  cost  of  cutting,  carting,  and  storing  for  sale  was  $700. 

Utilizing  the  blue  jay. — CbarleB  Carlisle,  of  Woodstock,  Vermont,  states 
'  that  ho  has  found  the  bine  jay  a  protection  to  his  crops  of  small  fruits, 
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and  that,  in  order  to  enconrage  their  presence  in  tbe  summer,  bo  has 
been  in  the  habit  of  allowing  free  access  to  his  corn-crib  during  the 
winter. 

Solution  for  destroying  insects. — Mr.  Cloez,  of  the  garden  of  the  Paris 
Museum,  gives  in  the  Revue  Borticolc  an  efficacious  recipe  for  destroy- 
ing plant-lice  and  other  insects.  Three  and  a  half  ounces  quassia  chips, 
and  five  drachms  stares-acre  seeds,  iu  powder,  are  placed  in  seven  pints 
of  water  and  boiled  down  to  five  pints.  When  cooled,  the  strained 
liquid  is  ready  for  use,  either  in  a  watering-pot  or  syringe. 

Feeding  fish  to  stock  in  coast  regions.— AX  the  farmers'  convention  at 
Lewiston,  Maine,  iu  January,  1871),  Mr.  Warren,  of  Ellsworth,  stated 
that  he  had  fed  "  fish-chum"  to  bis  sheep  and  poultry,  iu  the  place  of 
corn  and  turnips,  for  some  time,  and  his  experience  was  that  it  was 
worth  as  much  per  pound  as  corn.  He  gave  two  quarts  of  the  "  chum" 
to  every  dozen  sheep.  By  a  now  method  of  preparation,  all  offensive 
odor  had  been  removed  from  it,  and'  cows  and  sheep  consumed  it  eagerly. 
Secretary  Goodale,  of  the  State  Board  of  Agriculture,  said  that  ho  had 
had  the  feeding  of  sheep  with  refuse  fish  under  his  observation  for  ten 
years,  and  that  it  bad  proved  very  satisfactory.  It  was  used  to  best 
advantage  as  a  supplement  to  bog-hay  and  otlier  inferior  fodder,  deficient 
in  nitrogenous  elements. 

Tobacco  in  Ohio. — It  is  estimated  that  tho  tobacco  cop  of  the  Miami 
Valley  this  year  will  reach  13,0011,000  pounds,  Tho  quality  of  the  pro- 
duct is  thought  to  nearly  equal  that  of  the  Connecticut  gold-leaf.  A 
large  portion  has  been  sold  at  17  cents  per  pound,  at  which  rate  tho 
crop  would  realize  &J,040,000.  The  average  value  of  the  crop  i>er  acre 
is  over  8200.  Nearly  three- fourths  of  the  whole  product  was  grown  iu 
Montgomery  County. 

Tobacco-growing  in  Massachusetts. — Tlie  estimated  animal  value  of  the 
tobacco  crop  of  Hatfield,  Massachusetts,  is  £J7i>,000.  The  u  timber  of 
acres  planted  averages  between  700  and  SO0,  with  an  aggregate  product 
Of  1,100,000  pounds.  Twenty  years  ago  only  about  two  acres  were  cul- 
tivated in  tobacco. 

The  castor  bean  in  Texas. — A  gentleman  who  lias  bad  considerable 
practical  acquaintance  with  tbe  cultivation  of  the  castor  bean  in  Texas, 
writing  in  tbe  spring  of  the  present  year,  states,  as  an  example  of  the 
perenniul  tendency  of  the  plant  in  Southern  Texas,  Hint  B.  C.  Franklin, 
of  Galveston,  had  a  plant  in  bis  garden  the  stem  of  which  was  seven 
inches  in  diameter,  and  that  it  had  yielded  seed  lot  eight  years.  Cap- 
tain Slaigbt,  of  Chapel  Hill,  relates  a  similar  experience.  Mr.  Mclntire, 
of  Washington,  reports  having  raised  70  bushels  per  acre,  and  li.  Belt, 
of  Gonzales,  raised  100  bushels  on  ouo  acre.  The  plant  is  quite  ob- 
noxious to  insects,  and  its  freedom  from  their  ravages  is  a  strong  point 
in  favor  of  its  culture.  The  principal  losses  attending  its  cultivation  in 
the  extreme  south  arise  from  planting  the  small  light-colored  bean  of 
Missouri  and  Illinois,  instead  of  the  large  seed  appropriate  to  the  eli- 
mate  of  Texas  anil  Florida;  from  planting  too  thickly;  and  from  mis- 
management at  harvesting.  The  writer  estimates  that  in  Southern 
Texas  and  Florida,  on  proper  ^oil  and  under  skillful  mumigi-ment,  the 
product  of  clean  seed  would  average  as  high  as  I'.TUil  pound?,  per  acre, 
worth,  uticnnvut  prices,  8S1. 

Remedy  for  clubfoot  in  cabbage. — ilainbriilge  liishop,  of  New  itussia, 
New  York,  states  that  he  has  lound,  by  long  experience,  that  cluli  foot 
in  cabbage  can  be  remedied  by  boiling  leaves  and  iwigs  of  the  scarlet- 
berried  elderberry  to  a  strong  decoction,  and  pouring  a  gill,  cold,  on  tho 
center  of  tbe  plant.    One  application  is  generally  sulucieut.     Ou  heavy 
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soils  it  may  be  necessary  to  loosen  the  earth  about  the  stem  of  each 
plant.  As  a  preventive,  water  the  plants  once  or  twice  with  the  decoc- 
tion, after  setting  ont.    The  application  has  also  a  good  manorial  effect 

Fifty  years  ago. — At  the  Farmers'  Convention  held  at  Lewistou,  Maine, 
in  January,  1870,  Hon.  Robert  Martin,  of  Aubnrn,  seventy  years  of  age, 
said  that  "  fifty  years  ago  the  farmer  thought  if  he  sold  a  two-year-Sd 
heifer  for  enough  to  buy  a  barrel  of  flour  he  was  doing  a  good  bumnm. 
Now,  a  good  two-year-old  heifer  sells  for  enough  to  buy;  four  or  five 
barrels  of  floor." 

Seed-raising,  &c.,  at  Erfurt,  Germany. — A  recent  visitor  at  Erfurt,  Ger- 
many, states  that  he  found  143  acres  in  and  around  the  city  devoted  to 
the  production  of  flower  seeds,  and  136  to  that  of  vegetable  seeds,  the 
market  beiug  chiefly  in  the  larger  German  cities.  The  amount  of  glass 
covering  houses  for  the  culture  of  exotic  plants,  and  the  hot  and  cold 
beds,  is  250,000  square  feet.  More  than  300,000  catalogues  and  price- 
lists  are  annually  printed  for  the  flower  and  vegetable  trade;  the  num- 
ber of  wholesale  catalogues  being  50,000,  of  which  about  one-half  an 
prepared  for  England  and  America.  The  making  of  linen  and  paper 
bags  for  seeds  gives  employment  to  many  poor  people  in  the  surround- 
ing villages,  involving  an  estimated  annual  outlay  of  $7,000.  Several 
small  villages  are  sustained  chiefly  by  the  manufacture  of  flower-pots  for 
the  Erfurt  trade,  and  about  600,000  of  these  are  annually  planted  with 
3,600,000  stock-gilly  flowers  of  many  varieties  and  colors — a  specialty 
for  which  Erfurt  has  been  celebrated  since  1810. 
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Fertilizers  on  wheat. — Mr.  E.  W.  Pruitt,  of  Salem,  Alabama,  reports  m 
experiment  with  wheat  on  two  acres  of  common  oak  and  hickory  land, 
which  had  been  in  cultivation  ten  years,  the  last  year  in  potatoes.  At 
the  time  of  experiment  the  land  was  not  capable  of  producing  more  than 
seven  or  eight  bushels  of  wheat  per  acre,  without  manure.  In  the  latter 
part  of  November,  1869,  the  ground  was  broken  np  in  the  following 
manner :  A  furrow  was  opened  to  the  depth  of  about  four  inches,  with 
a  turning  plow,  which  was  followed  by  a  subsoil  plow,  running  nearly 
eight  inches  deep ;  and  the  field  was  then  cross-plowed  with  scooters, 
and  laid  off  with  a  small  scooter  in  furrows  ten  to  twelve  inches  apart, 
leaving  the  surface  in  small  ridges.  December  3  he  sowed  broadcast  lj 
bushel  of  Clayton  wheat,  30  bushels  of  cotton  seed,  and  140  pounds  of 
Peruvian  guano,  per  acre,  and  dragged  the  ground  level  and  smooth 
with  a  good  home-made  brush.  The  wheat  came  up  "in  beautiful 
drills,"  and  grew  so  rapidly  that  on  tho  1st  of  February  he  turned  in 
his  calves,  and  grazed  it.  The  field  ripened  in  the  latter  part  of  May, 
showingasolid  massof  wheat  about  five  andone-half  feet  high.  Sixty- 
four  bushels  of  excellent  wheat  were  harvested  from  tho  two  acres,  and 
11  to  10  bushels  were  lost  by  lodging,  by  ravages  of  birds,  &c.  Expenses : 
three  plowings,  $7  CO;  laying  off,  $1  25;  60  bushels  of  cotton  seed,  810  80; 
28Q  pounds  guano,  $17  50;  hauling  out  and  strewing  seed  and  fertilizers, 
$3;cutting,  binding,  and  thrashing,  S10;  total,  $50  05.  Receipts:  6  bush- 
els wheat,  $128 ;  6  loads  of  straw,  $12 ;  value  of  pasturage  of  calves, 
$5 ;  total,  $145,  showing  a  profit  of  $47  47}  per  acre,  besides  the  im- 
proyement  of  the  soil. 
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Mr.  Samuel  Bailey,  of  Maxey,  Georgia,  reports  an  experiment  with  fer- 
tilizers on  wheat, 'on  one  acre  of  thin,  exhausted  land,  which,  in  1809, 
with  the  aid  of  manure,  had  produced  17  bushels  of  com.  Late  in 
October,  1869,  he  broke  up  the  land  with  a  two-horse  Brinley  plow,  and 
spread  broadcast  six  two-horse  loads  of  well-rotted  stable  manure,  which 
he  tnrned  under  by  cross-plowing  witli  the  same  plow.  He  then  sowed 
broadcast  200  pounds  of  dissolved  bone,  harrowed,  and  seeded  with  120 
pounds  of  wheat,  covering  with  a  heavy  brash.  Early  in  February,  the 
wheat  being  about  six  inches  high,  he  top-dressed  with  2;"i0  pounds  of 
ammonia  ted  phosphate.  Iu  the  latter  part  of  March,  when  the  wheat 
was  in  the  boot,  he  applied  125  pounds  of  ammoniated  dissolved  bone 
and  20  pounds  of  salt,  ground  together,  the  application  being  made  on 
the  dew  in  the  morning,  and  repeated,  in  the  same  amount  and  manner, 
one  week  afterward.  The  product  of  the  acre  was  3,415  pounds  of 
good  wheat,  or  nearly  57  bushels.  No  estimate  was  made  of  the  cost 
of  the  stable  manure,  but  the  cost  of  the  artificial  fertilizers  employed 
amounted  to  $27  55. 

Improvement  by  green  manuring,  &c. — Mr.  F.  Stephenson,  of  Gaines- 
ville, Georgia,  reiiorts  the  example  of  a  farmer  who,  in  1865,  set  apart 
10  acres  of  an  old  sedge  field,  turned  it  under  in  June,  and  sowed  wheat 
in  September,  harvesting  the  next  year  4  bushels  per  acre.  When 
the  land  got  a  good  growth  of  weeds,  he  again  turned  under,  one  inch 
deeper  than  before,  and  in  September  sowed  wheat,  making  a  crop  ol 
0  bushels  per  acre.  The  nest  year  he  turned  the  green  growth  still 
deeper,  and  made  17  bushels  per  acre ;  and  the  following  year,  1S09,  his 
crop  was  27  bushels  per  acre. 

Superphosphate  on  wheat. — A  farmer  in  Pcacbaui,  Vermont,  re 
ports  that  in  October,  I860,  he  plowed  to  the  depth  of  ten  inches  a  pas- 
ture containing  about  2 J  acres,  the  soil  being  a  brown  loam  of  uniform 
quality.  The  next  year  lie  planted  potatoes,  the  field  being  dressed  with 
200  pounds  of  plaster ;  and  in  the  ensuing  spring  he  divided  the  land 
into  three  equal  plots  of  110  rods  each.  Mot  1  was  sown  with  club 
wheat  prepared  by  wetting  with  brine,  and  drying  with  Bradley's  su- 
perphosphate. After  harrowing  once,  a  dressing  of  this  fertilizer  was 
applied,  the  rate  per  acre  (including  amount  used  with  the  seed)  being 
1,939  pounds,  and  the  ground  was  then  thoroughly  harrowed  and  rolled. 
The  other  plots  were  treated  in  the  same  manner,  except  that  plot  2  was 
fertilized  with  Paddock  and  Dean's  raw  bone,  and  plot  3  with  Brad- 
ley's raw  bone.  Tlic  following  table  shows  amounts  of  fertilizers  ap- 
plied and  products  obtained,  calculated  per  acre: 


Amount ;  Tir«i~i.» 

I  of  m*-  |  Product  W"*ht 
nnre  pernor  urn  JJS^, 


Bradley's  superphosphate I      1,9*1  I 

Paddock  &  Uoau'sraivbouo 1.579  < 

Bradley's  raw  bono 1,940  j 


The  excess  of  product  on  Kos.  1  and  3  over  that  on  No.  2  paid  for 
the  excess  of  fertilizer  used  on  those  two  plots.  '  An  analysis  of  the  re- 
sults from  these  expensive  applications  of  manure  shows  that,  whatever 
benefit  might  inure  to  a  subsequent  crop,  the  immediate  returns  were  un- 
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remunerative.  For  instance,  the  application  of  Bradley's  superphos- 
phate, at  3J  cents  per  ponud,  would  amount  to  $07  87  per  acre,  while 
the  product  obtained,  rated  at  $2  20  per  bushel,  the  average  price  in 
Vermont  for  that  season,  would  amount  to  $71  87,  returning  only  U 
over  the  cost  of  the  fertilizer  alone. 

Xcw  Jersey  Agricultural  College  experiments. — Experiments  made  on 
the  experimental  farm  of  the  New  Jersey  Agricultural  College,  in  1860, 
exhibit  tlic  comparative  effects  of  superphosphate  of  lime,  bone-dust, 
and  horn-dust,  (the latter  containing  a  large  percentage  of  aninioniaoal 
elements,  and  no  phosphoric  acid.)  applied  to  wheat  on  a  very  poor  and 
sonrclay  loam,  which  bad  been  recently  tinder-drained,  and  had  received 
a  light  dressing  of  gas  lime  worked  through  the  soil.  The  bone«dnst 
showed  the  least  effect;  while. the  superphosphate  gave  the  best  return, 
the  plot  on  which  it  was  applied  showing  the  greatest  evenness  of  growth, 
and  the  earliest  maturity,  and  greatest  amount  of  product.  The 
grain  on  all  the  plots  was  much  damaged  by  rust. 

English  experiments  with  wheat  and  barley. — The  journal  of  the  Hoyal 
Agricultural  Society  of  England  for  1870  contains  a  report  of  experi- 
ments made  in  1808  and  1800,  in  drilling  wheat  in  rows  of  extraordinary 
distances — eighteen  inches  apart.  The  experiments  of  1808  were  made 
on  the  experimental  farm  of  the  Iloyal  Agricultural  College.  The  experi- 
ments of  180'J  were  instituted  by  members  of  the  Cirencester  Chamber 
of  Agriculture,  in  accordance  with  a  uniform  plan  mutually  agreed  upon, 
the  agricultural  college  being  auxiliary  to  the  scheme.  The  trial  lay 
between  rows  drilled  at  the  usual  distance  apart,  (nine  inches,)  and  rows 
eighteen  inches  apart,  or  two  rows  nine  inches  apart  alternating  with 
spaces  of  twenty-seven  inches.  The  following  summary  exhibits  names  of 
experimenters,  and  indicates  the  condition  of  the  soils  experimented  on: 

Earl  Bat  hurst:  The  land  in  good  agricultural  conditiou,  "a  free  work- 
ing" soil,  previously  under  clover  and  rye  grass.  The  wheat  of  the 
more  widely  spaced  plots  maintained  a  dark  green  color  and  vigorous 
appearance  up  to  harvest  time,  although  the  straw  was  not  so  clean  and 
bright  as  in  the  other  plots.  Contrary  to  expectation,  the  yield  also  fell 
short  of  that  of  the  plots  of  ordinary  spaces,  the  widely  spaced  rows 
averaging  about  2Q  bushels  of  00  pounds  each  per  acre,  the  others  about 
;t2  bushels  per  ace.  Iloyal  Agricultural  College:  The  land  was  in  poor 
condition,  and  hail  been  in  barley  the  previous  summer.  The  average 
yield  of  the  rows  of  ordinary  spacing  was  25£  bushels,  and,  notwithstand- 
ing the  saving  of  seed,  the  exhibit  of  the  widely  spaced  rows  showed  no 
advantage  in  deviating  from  the  usual  distances.  W.  Smith,  of  Bibury:. 
The  land  was  in  excellent  condition  and  of  superior  productiveness,  well 
prepared  for  wheat,  "a  quick  free  bailey  soil," dark  in  color.  Here, 
there  was  a  marked  increase  in  yield  on  the  widely  spaced  rows,  aud  the 
heads  were  exceedingly  large.  In  one  plot  where  two  rows,  nine  inches 
apart,  alternated  with  spaces  of  twenty-seven  inches,  the  soil  being  firmly 
pressed  with  the  foot,  there  was  an  increase  of  8£  bushels  of  grain  and 
880  pounds  of  straw  per  acre,  over  tho  product  of  tho  plot  of  ordinary 
spares,  which  yielded  40  bushels  of  wheat  per  acre.  In  another  plot, 
where  two  rows  nine  inches  apart  were  alternated  with  spaces  of  twenty- 
seven  inches,  which  were  planted  with  potatoes,  and  consequently 
worked  to  some  extent,  there  was  an  increase  of  7  J  bushels  of  grain  and 
700  pounds  of  straw  per  acre.  Thus,  the  land  of  best  condition  and 
highest  productiveness  gave  a  very  favorable  exhibit  even  on  an 
extremely  wide  spacing  of  rows.  Another  point  embraced  in  these 
experimental  trials  on  wheat  had  reference  to  methods  of  cultivation, 
and  the  results  bearing  on  this  point  indicated  the  impropriety  of  deep 
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cultivation  between  the  wheat  rows  at  on  advanced  period  of  the 
season. 

Experiments  made  with  barley  on  the  same  fields,  and  under  the  same 
conditions  that  were  employed  in  the  trials  with  wheat,  gave  results 
decidedly  favorable  to  wide  distances  between  rows  and  comparatively 
deep  intercultnre.  Another  experiment  on  barley  by  Mr.  lies,  of  Kemps- 
ford,  gave  like  results,  and  in  this  case,  although  the  wide  drilled  plots 
did  not  appear  to  advantage  is  early  summer,  at  harvest  the  ears  were 
superior,  and  a  larger  weight  of  grain  was  obtained  than  on  the  plots  of 
ordinary  spaces.  Besides  the  advantage  of  larger  product  was  that  of 
a  saviDg  of  Beed  and  of  greater  facility  in  working  the  crop. 

Concerted  experiments  wero  also  made  in  the  application  of  super- 
phosphate and  nitrate  of  soda  on  wheat,  certain  plots  receiving  only 
one  of  these  fertilizers,  others  receiving  the  two  combined.  The  trials 
also  included  winter  top-dressings  in  contrast  with  those  made  in  spring. 
As  to  the  application  of  nitrate  of  soda  alone,  results  favored  a  dress- 
ing of  108  pounds  |»cr  acre,  with  a  probability  that  heavier  dressings 
might  be  advantageously  used.  An  experiment  made  by  Mr.  Buck,  of 
Braydoo,  on  stiff  land,  sustained  the  exhibit  of  former  experience, 
namely,  that  clay  land  does  not  respond  to  applications  of  nitrate  of 
soda  so  readily  as  land  of  lighter  character.  The  results  of  the  various 
experiments  are  reduced  to  a  money  valuation,  in  which  the  cost  of  the 
nitrate  of  soda  is  put  at  10«.  per  cwt.  of  112  pounds,  and  the  value  of 
the  wheat  at  Ge.  per  bushel,  (calculated  in  this  series  at  62  pounds.) 
The  increase  of  grain  resulting  from  each  hundred  pounds  of  the  fertil- 
izer applied  is  stated  as  follows:  Earl  Batlmrst,  for  an  expenditure  of 
14*.  3Jd.,  obtained  3j  bushels  of  wheat,  worth  21*.;  or  a  profit  of  0*.  8jfd. 
on  100  pounds  of  nitrate  of  soda.  The  college  farm  obtained  an  increase 
of  4  bnshels  of  wheat,  worth  24*.;  Mr.  Smith,  an  increase  ol'4£  bushels, 
worth  27*.;  Mr.  Buck,  an  increase  of  3$  bushels,  worth  19*.  In  these 
eases,  respectively,  the  products  of  immmiared  portions  were  as  follows: 
311  bushels  per  acre,  24J  bushels,  44J  bushels,  35  bushels — a  significant 
exhibit  of  the  productiveness  of  the  various  soils  at  the  time  ol'  experi- 
ment. A  satisfactory  result  was  obtained  on  the  highly  productive  soil 
of  Mr.  Smith  by  adding  superphosphate,  at  the  rate  of  3  cwt.  per  acre, 
to  the  nitrate  of  soda.  Each  100  pounds  of  superphosphate,  used  in 
combination  at  a  cost  of  5J*.,  are  credited  with  an  increase  worth  12s. 
In  the  other  cases  the  addition  of  superphosphate  was  not  remunerative. 
As  between  spring  and  winter  dressing  of  these  fertilizers,  the  general 
tenor  of  the  experiments  favored  the  former. 


One  hinuhcil  and  / treat g-*ceeH  bushel?  per  (tar. — Mr.  David  U.  Brouson, 
of  Guthrieville,  I'oniisylv:inin,  in  the  fall  of  1800  and  the  ensuing  spring, 
applied  broadcast,  on  25  acres  of  clover  and  timothy  sward,  101)  wagon- 
loads  of  nuleached  livery  stable  and  barn-van!  manure,  50  loads  of 
which  had  been  hauled  a  distance  of  three  miles.  Besides  (his  dressing, 
the  laud  was  liberally  limed.  On  four  acres  of  this  field  lie  also  applied 
hog  pen  manure,  at  the  rate  of  three  oxcart  Uails  per  acre,  and,  after 
plowing  and  thoroughly  pulverizing  the  soil,  marked  rows  three  and  a 
half  feet  apart,  with  hills  ;it  distances  of  fifteen  to  eighteen  inches.  He 
plauted  May  10th,  each  hill  receiving  a  handful  of  hen- man  lire,  plaster 
and  ashes,  mixed  in  eniial  proportions,  and  two  grains  of  com.  The  four 
acres  averaged  1274  bushels  of  shelled  corn  per  acre,  the  height  of  the 
stalks  varying  from  thirteen  to  sixteen  feet,  many  measuring  seven 
inches  in  circumference.     From  personal  experience  and  observation, 
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Mr.  Bronson  urges  the  necessity  of  sheltering  barnyard  manure  from 
sun  and  rain,  and  the  propriety  of  utilizing  fully  the  manurial  resources 
of  the  farmer's  own  neighborhood  before  resorting  to  commercial  fer- 
tilizers. 

One  hundred  and  five  busliels  per  acre. — Dr.  Nichols,  of  the  Boston 
Journal  of  Chemistry,  states  the  following  experiment  in  raising  corn 
on  green  sward,  turned  over  in  the  fall  of  1808 :  In  the  spririg  barn- 
yard manure  was  spread  on  the  furrows  at  the  rate  of  four  cords  per 
acre,  and  harrowed  in,  and  the  soil  finely  pulverized  with  a  Geddes 
harrow.  Hills  were  marked  three  feet  apart,  and  a  handful  of  his  "  bone 
and  ashes  mixture"  (see  Report  for  1869,  p.  431.)  was  placed  in  each,  a 
slight  covering  of  earth  being  then  drawn  over,  and  five  kernels  of  com 
dropped  upon  it.  The  growth  of  the  field  was  so  luxuriant  that  it  was 
cultivated  but  once  after  planting.  The  stalks,  bore  two  or  three  ears 
each,  many  of  them  fourteen  inches  long,  and  the  kernels  were  large  and 
full,  and  of  a  brilliant  yellow.  The  product  was  105  bushels  of  shelled 
corn  per  acre.  This  success  is  attributed  to  Ml  plowing,  thorough  pul- 
verization of  the  soil  in  the  spring,  manure  in  which  was  preserved  the 
liqnid  excrement  of  the  animal,  the  application  of  this  manure  to  the 
surface  of  the  soil,  and  the  use  of  the  bone  and  ash  mixture  in  the  hills. 
Charging  the  corn  crop  with  one-half  of  the  cost  of  the  fertilizers  em- 
ployed, the  cost  of  the  com  was  45  cents  per  bushel.  The  market  value 
of  the  quality  grown  was  $1  25  per  bushel,  leaving  a  profit  of  80  cents 
per  bushel,  or  $84  per  acre,  besides  the  value  of  the  fodder. 

Two  hundred  bushels  per  acre. — In  the  proceedings  of  the  annual  con- 
vention of  the  South  Carolina  Agricultural  and  Mechanical  Society  for 
18C9  is  a  report  by  Mr.  J.  W.  Parker  of  experiments  in  growing  corn,  of 
which  the  following  is  an  abstract:  Selection  was  made  of  a  quagmire 
grown  over  with  rushes,  willows,  and  sour  grass,  abounding  with  snakes 
and  malaria,  and  traversed  by  a  winding,  sluggish  stream.  Thorough 
drainage  was  attained  by  the  construction  of  a  canal  and  underdrains, 
and  during  the  summer  the  land  was  cleared,  leveled,  and  broken  up 
with  a  two-horse  plow.  In  November  a  heavy  coat  of  cow-honse  ma 
nure  was  applied  and  plowed  under,  and  the  process  was  repeated  in 
January,  and  again  in  March,  with  subsoiling.  In  April,  the  weeds, 
having  attained  a  luxuriant  growth,  were  limed  and  turned  under; 
in  May  another  coat  of  manure  was  plowed  under,  and  the  land  was 
harrowed  perfectly  level  and  laid  off  in  rows  three  feet  apart  In  the 
furrows  were  applied  Peruvian  guano,  salt,  and  plaster,  at  the  rate  of 
200  pounds  of  each  per  acre.  The  seed  corn,  having  been  soaked  in  a 
solution  of  niter  and  rolled  in  plaster,  was  dropped  ten  inches  apart  in 
the  rows,  and  covered  with  rakes,  after  which  the  land  was  rolled.  The 
corn  was  up  in  five  days  from  planting,  and,  as  soon  as  it  was  suffi- 
ciently large,  a  long,  narrow  plow  was  run  around  it,  followed  by  the 
hoc,  the  crop  being  kept  clean  by  shallow,  level  culture  nutil  ft  began 
to  shoot  and  tassel.  The  field  was  then  irrigated  by  conveying  from  a 
reservoir  a  gentle  flow  of  water  through  every  alternate  row.  The  yield 
on  two  acres  was  147  bushels  per  acre.  The  following  year  the  experi- 
ment was  repeated  in  like  manner,  except  that  the  rows  were  laid  off 
two  and  one-half  feet  apart.  One  acre  yielded  200|J  bushels,  as  attested 
by  a  viewing  committee.  Mr.  Parker  received  premiums  on  these  crops 
from  the  society  named.  He  attributes  much  to  irrigation  in  these  in- 
stances of  extraordinary  product,  and  concludes  from  these  and  former 
experiments  that  success  in  corn  growing  depends  greatly  on  thorough 
preparation  of  the  soil  dnring  fall  and  winter  by  deep  plowing,  with 
ander-draming  of  moist  lands,  this  preparation  to  be  followed  by  judi- 
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oiouB  manuring.  While  the  early  working  of  the  field  should  be  deep, 
the  latter  culture  should  bo  shallow,  and  the  roots  of  the  corn  should 
not  be  disturbed  after  it  begins  to  tassel. 

Fertilizers  on  com. — A  field  which  had  been  mowed  for  two  years  was 
divided  into  plots,  each  of  which  measured  two-fifths  of  an  acre,  and 
contained  ten  rows  extending  across  the  field.  The  soil  was  a  gravelly 
loam,  and  the  cultivation  was  equal.  The  season  was  very  wet  and 
cold,  however,  and  the  ground  was  so  moist  as  to  prevent  proper  culti- 
vation. Plot  1  received  no  manure;  the  other  plots  received,  in  .Decem- 
ber, eight,  two-horse  loads  of  well-rotted  barn-yard  manure  per  acre. 
Plots 3  to  8,  in  addition  to  this,  received  other  fertilizers,  as  follows: 
Plot  3,  noudrette,  made  by  composting  night-soil  with  four  times  its 
bulk  of  swamp-muck.  The  corn  having  been  dropped,  one  quart  of  the 
compost  was  deposited  on  the  corn,  and  covered  with  two  or  three  hoe- 
fnls  of  earth.  Plot  4,  a  small  shovelful  of  a  compost  (one  year  old)  of  one- 
third  manure  and  two-thirds  muck  was  applied  to  each  hill  in  the  same 
manner  as  fertilizer  No.  3.  Plot  5,  a  purchased  fertilizer,  bearing  the 
name  of  superphosphate,  but  apparently  almost  entirely  composed  of 
the  flesh  of  dead  animals,  was  dropped  on  the  bottom  of  the  hill  and  then 
covered  with  earth,  on  which  the  corn  was  planted.  Plot  C,  ashes  were 
dropped  and  covered  with  earth,  on  which  the  corn  was  planted.  The 
ashes  appareutly  destroyed  the  effect  of  the  manure  applied  in  December. 
Plot  7,  a  home-made  superphosphate,  composed  oi  burnt  bones  pulver- 
ized as  finely  as  possible,  and  dissolved  with  diluted  sulphuric  acid,  in  the 
proportion,  by  weight,  of  sixteen  parts  of  burnt  bone  to  seven  parts  of 
sulphuric  acid,  diluted  with  seven  parts  of  water,  was  applied  at  the 
rate  of  125  pounds  per  acre,  at  a  cost  of  So,  the  corn  and  superphosphate 
being  dropped  together  in  the  hill.  Plot  S,  horn-dust  from  a  comb- 
factory  was  applied  in  the  same  manner  as  the  fertilizer  of  plot  7.  The 
stalks  grown  on  plots  3  and  7  were  in  each  case  about  twice  the  quantity 
grown  on  plot  2,  and  on  plot  4  half  as  many  more  as  on  plot  2,  The 
corn  ou  plots  3,  4,  and  7  was  harvested  September  28,  in  ripe  condition; 
that  on  the  other  plots  was  gathered  October  13,  in  an  uuripe  state.  The 
sound  corn  obtained  from  plots  1  and  5  was  «ot  of  the  first  quality. 
The  yield  of  the  various  plots  was  as  follows : 

Plot  1, 35  bushels  souml  corn,  ami  17J  bushels  soft  corn  per  acre. 
Plot  2,5Tj  bushels  souml  mm,  anil  US  bushels  soft  com  per  acre. 
Plot  3,e"i  bushels  sound  corn,  auil  -ri  bushels  soft  corn  per  acre. 
Plot  4,  D8|  bushels  souml  corn,  anil  V)  bushels  soft  corn  per  acre. 
Plot  S,  23£  bushels  souml  torn,  ami  l.">£  bushels  soft  corn  per  acre. 
Plot  G,  Xi  bushels  souml  coru,  anil  LJJ  bushels  soft  torn  per  acre, 
riot  7.HJ  bushels  Bouml  corn,  ami  71  bushels  soft  corn  per  acre. 
Plot  e,26J  bushels  souml  corn,  ami  \>:'J  bushels  suit  com  )>cr  a  ere. 

Mr.  S.  C.  Pnttee,  of  Warner,  New"  Hampshire,  reports  an  experiment 
made  in  ISOy,  on  a  ridge  of  dry  land  of  uniform  character,  which  had 
been  mowed  four  years,  yielding  about  one  ton  of  hay  to  the  acre  in 
1S68.  Of  the  fertilizers  reported  upon,  the  hen-manure  compost  was 
made  of  equal  parts  of  hcn-iuauuro  and  rich  loam,  the  latter  of  which  had 
received  the  wash  of  the  bam-yard.  ';  My  phosphate''  was  composed  of 
bone-Hour,  treated  with  sulphuric  acid  in  the  proportion  of  sixteen  pounds 
of  the  former  to  six  pounds  of  the  latter,  dried,  with  ten  pounds  of  plaster. 
The  "bone-Hour  and  ashes"  were  in  equal  parts,  mixed  according  to 
the  method  of  Dr.  Nichols.  The  corn  was  planted  in  hills  three  and  a 
half  feet  each  way,  and  the  experimental  plots  contained  one  twentieth 
of  an  acre  each,' excepting  the  plot  receiving  no  manure,  which  con- 
tained one-fortieth  of  an  acre.    The  table  exhibits  the  fertilizers  applied 
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and  the  resulta  obtained ;  being  arranged  in  the  order  of  largest  pro- 
duct: 


Nos 

Fertilizers. 

Amount  of 

Product  por 

IncrosSB 
nnred  plot 

Pound*. 
400 
400 
GObuabels 
400 
400 
400 
400 
GOO 
800 

Tiuthel: 
34 
33g 

32J 
31* 
30 
23 
25 
23* 
18* 
10 

Butheh. 

23| 
23f 

H 

? 

Wilson's  ammoniutod  sapeqiliosphate 

19 
15 

15.  F.  Coe's  superphosphate,  applied  at  a  cost  of  $12  per  acre,  re- 
turned an  increase  of  24  bushels  of  corn  per  acre,  worth  $30,  while  the 
hen-droppings  used  in  the  composition  of  No.  2,  at  a  cost  of  $22  GO  per 
acre,  (their  local  value  being  75  cents  per  bushel,)  returned  an  increase 
of  22^  bushels  of  corn  per  acre,  worth  $28  12J. 

Westminster  Farmer?  Club  reports. — Mr.  John  McNeil,  of  the  Westmin- 
ster (Vermont)  Farmers'  Club,  reports  that  on  pine  plain  land,  which  bad 
been  mowed  only  once,  ho  turned  under  tweuty-one  horse  loads  of  manure 
to  the  acre,  harrowed,  and  laid  out  four  plots,  each  over  one-thirteenth 
of  an  acre  in  area,  containing  four  rows,  three  and  one-half  feet  apart 
aud  fourteen  rods  long,  the  hills  three  feet  apart  in  the  rows,  and 
planted  with  corn.  The  first  plot  received  Bradley's  superphosphate, 
at  a  cost  of  OS  cents,  a  tablespoouful  being  put  in  each  hill,  aud  thoroughly 
incorporated  with  the  soil  before  planting.  The  second  plot  received 
Bowers's  complete  manure,  at  a  cost  of  08  cents ;  the  third  plot,  ashes, 
at  a  cost  of  40  cents.  The  fourth  plot  received  no  other  fertilizer  than 
the  stable  manure.  Putting  the  average  price  of  corn  for  the  region  and 
year  at  $  1  40  per  bushel,  and  rating  the  corn  in  ear  at  70  pounds  to  the 
bushel,  the  following  is  a  summary  of  the  results  on  the  immediate 
crop: 


§ 

£ 

1 

|| 

Plot. 

"4 

"si 

i 

§£ 

y 

||| 

1 

.9 

ill 

5 

£ 

o 

> 

lluiheh. 

38.10 

RECENT  FARM  EXPERIMENTS.  459 

Mr.  N.  G.  Pierce,  of  the  same  clcb,  reports  an  experiment  in  planting 
corn  on  hill  laud  of  rather  heavy  texture,  with  clayey  subsoil.  To  fonr 
rows  twenty-fight  pounds  of  Bradley's  superphosphate  were  applied,  at  a 
cost  of  98  cents,  being  thoroughly  incorporated  with  the  soil  before  drop- 
ping the  corn ;  to  the  next  four  rows  ashes  were  applied  on  the  lull  after 
planting,  at  the  same  expense;  to  the  next  four  rows,  heu-mannre  in 
the  hill  at  the  same  expense — the  quantity  being  nearly  three  bushels, 
at  25  cents  per  bushel.  The  next  fonr  rows  received  no  fertilizer,  and 
their  product  was  710  pounds  of  corn  in  the  ear.  Plot  1  yielded  1,1X3 
pounds,  showing  again  of  307  pounds  over  the  unfertilized  plot;  plot  2 
yielded  859  pounds,  a  Rain  of  143  pounds ;  plot  3  yielded  7-10  pounds,  a 
gain  of  24  pounds.  Thus,  on  four  rows  the  superphosphate  should  re- 
ceive a  credit  of  87  94  as  the  legitimate  net  profit  over  the  costof  appli- 
cation ;  the  ashes  a  credit  of  $2  80;  the  hen-manure,  even  at  the  low 
rate  of  25  cents  per  bushel,  only  paying  the  cost  of  application. 


Mr.  8.  C.  Pattee,  of  "Warner,  New  Hampshire,  reports  the  following  ex- 
periment with  potatoes  on  a  ridge  of  dry  land  plowed  late  in  the  fall,  and 
thoroughly  harrowed  iuthespriug,  the  area  occupied  being  14;  acre.  Rows 
were  laid  out  three  and  a  half  feet  apart,  by  running  a  plow  lightly,  and 
tbe  hills  were  marked  a  little  more  than  two  feet  apart,  and  planted 
with  potatoes  cut  to  oue  or  two  eyes  in  a  piece,  two  pieces  in  each  hill. 
The  bills  received  a  compost  prepared  by  mixing  four  bushels  of  leached 
ashes  with  oue  peck  of  lime  slacked  with  a  saturated  solution  of  Bait, 
and  one  peck  of  gypsum.  The  product  of  potatoes  was  200  bushels,  or 
1C0  bnshels  per  acre,  worth  45  cents  per  bushel.  Total  expenses: 
breaking  up  in  the  fall,  $7  00;  harrowing,  May  12,  $2  63;  planting, 
May  20,  87  75;  cost  of  compost,  £3  25;  84  bushels  seed  potatoes,  84  25; 
cultivating,  June  14,  81  5(1;  June  24,  25,'two  hoeings,  employing  three 
to  fonr  laborers,  making  a  total  of  fifty-one  hours'  work,  87  05;  October 
C  to  9,  digging  the  crop,  814;  interest  on  laud,  8S;  total,  855  45,  or 
$44  30  per  acre,  making  the  average  cost  per  bushel  27J  cents;  value 
of  the  crop,  890.  Set  profit  over  all  expenses,  including  interest  on  land, 
834  55,  or  8-7  04  per  acre.  The  yield  included  15  bushels  of  Early  Rose, 
12  of  Early  Goodrich,  and  4  of  Excelsior  potatoes,  which,  if  sold  at  reg- 
ular market  prices,  would  have  considerably  increased  the.  profit.  Mr. 
Pattee  finds  the  most  suitable  soil  for  the  potato  to  be  a  light  yellow 
loam,  elevated  in  situation,  and  possessing  good  drainage,  either  natural 
or  artificial,  so  that  no  water  will  stand  upon  it  in  the  wettest  part  ot 
the  season.  All  uu fermented,  nitrogenous  manures  should  be  avoided 
as  far  as  possible;  but,  if  necessarily  used,  they  should  be  applied  in  the 
fall  and  plowed  in,  as  they  will  be  less  liable  to  produce  disease  than 
when  spread  on  the  surface.  Ashes  in  liberal  quantity  make  a  good 
fertilizer,  and  plaster  is  excellent  on  some  soils.  Superphosphate  of 
lime  has,  in  some  instances,  doubled  his  crop. 

Potash,  xttpcrphoxphatc,  dr..  on  potatoes. — The  following  is  an  abstract 
nf  re-ports  by  Professor  Voelckcr,  of  England,  of  experiments  during 
the  years  IS07-!0!1,  bearing  specially  on  the  effects  of  potash  salts  ap- 
plied alone,  and  in  combination  with  phosphatic  manures,  for  the  potato 
crop.  In  1807.  at  Curlelon,  Carlisle,  an  experiment  was  made  on  a  very 
sandy,  light  soil,  in  poor  agricultural  condition,  on  plots  measuring  one- 
tweutielh  of  an  acre  each.  Some  of  the  plots  were  left  uuniauured; 
others  were  manured  with  dung  at  Hie  rate  of  20  tons  per  acre;  ono 
with  mineral  superphosphate,  at  the  rate  of  4  cwt.  per  acre;  ouo  with 
crude  potash  salts  at  the  same  rate ;  one  with  common  salt  at  tbe  Bame 
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rate ;  one  with  mineral  superphosphate  and  potash  salts,  4  cwt.  of  each 
per  acre ;  and  one  with  mineral  superphosphate  and  common  salt,  4  cwt 
of  each  per  acre.  The  manures  were  mixed  with  twice  their  weight 
of  finely  powdered  earth,  and  sown  by  hand  daring  showery  weather. 
The  potatoes  were  planted  April  23.  The  season  was  a  dry  one.  The 
potatoes  on  the  dnnged  plots  made  a  rapid  and  luxuriant  growth,  while 
those  receiving  the  artificial  manures  suffered  much  from  drought,  and 
manifested  a  stinted  growth,  especially  those  dressed  with  common  salt 
which  exhibited  an  unhealthy,  shriveled  appearance.  The  manured 
plots  produced  about  74  bushels  of  potatoes  per  acre,  (60  pounds  to  the 
bushel,)  and  the  various  manures  gave  the  following  amounts  of  increase 
per  acre  over  the  unmanured  soil:  The  dung,  160^  bushels;  the  mineral 
superphosphate  combined  with  potash  salts,  08  bushels;  the  mineral 
superphosphate  with  common  salt,  57  bushels ;  the  mineral  superphos- 
phate alone,  15  bushels^  the  crude  potash  salts  alone,  9J  bushels;  the 
common  salt  alone,  no  increase.  Tbe  comment  made  on  these  results 
is,  that  ou  light  land,  in  a  dry  season,  rotted  dung  produces  an  effect 
which  cannot  be  expected  from  artificial  manures,  the  foxier  supplying 
a  large  amount  of  decomposed  organic  matter,  which  serves  to  absorb 
and  retain  moisture.  Professor  Voelcker  remarks  tbat  very  soluble 
saline  manures  are  rather  dangerous  agents,  and  when  common  salt  and 
potash  salts  are  used  they  should  be  applied  early  in  the  spring,  so  as  to 
be  thoroughly  washed  into  the  soil. 

Experiments  were  made  the  same  year  near  Broseley,  on  similarly 
dressed  plots,  but  on  rich  land,  producing,  without  manure,  470J  bushels 
of  potatoes  per  acre.  Owiug  to  the  fertility  of  the  soil,  the  20  tons  of 
dung  per  acre  produced  no  increase,  the  product,  on  the  contrary,  fall- 
ing short  of  that  on  the  unmanured  soil,  as  did  also  the  product  of  the 
other  manured  plots,  excepting  where  400  pounds  of  mineral  super- 
phosphate were  applied  in  combination  with  the  same  amount  of  potash 
salts,  this  application  giving  an  increase  of  GG£  bushels  per  acre. 

In  1808,  experiments  were  made  at  Lord  Wenlock's  Menagerie  farm, 
Escrick,  near  York,  on  a  saudy  loam,  in  good  condition,  yielding,  with- 
out manure.  122J  bushels  of  potatoes  per  acre.  The  following  fertilizers 
were  applied:  1.  Mineral  superphosphate,  4  cwt.;  crude  potash  salts  and 
sulphate  of  ammonia,  each  2  cwt.;  2.  Rotted  dung,  20  tous;  3.  Mineral 
superphosphate  and  crude  potash  salts,  each  4  cwt;  4  Mineral  super- 
phosphate,  4  cwt. ;  crude  potash  salts  and  nitrate  of  soda,  each  2  cwt. ;  5. 
Peruvian  guano,  4  cwt. ;  6.  Mineral  superphosphate  and  common  salt, 
each  4  cwt.  The  plots  manured  with  the  mineral  superphosphate  and 
lommon  salt  combined  showed  a  weakly  condition,  and  gave  bat  a  slight 
nerease  of  product.  The  portion  dressed  with  the  combination  of  min- 
"nil  superphosphate  and  potash  salts  manifested  at  an  early  period  some 
ujnry  from  the  effect  of  potash  salts.  The  portion  dressed  with  Pern- 
ian  guano  at  first  looked  very  promising,  but  later  in  the  season  suffered 
uuch  from  drought,  and  final  results  illustrated  the  need  of  abundant 
■ains  to  give  this  fertilizer  its  full  action.  The  following  is  an  exhibit  of 
>e  increase  of  product  per  acre  from  the  application  of  the  various  man- 
■ves,  stated  in  the  preceding  order:  1,  183J  bushels;  2, 188  bushels; 
.,  148£  bushels;  4,  1521  bushels ;  5,  4y|  bushels;  0, 17£  bushels.  Thus 
1  1,  the  mixture  of  4  cwt.  of  mineral  superphosphate  with  2  cwt.  of 
.sitash  salts  and  2  cwt  of  sulphate  of  ammonia,  proved  to  be  "  an  excel- 
out  mauure  for  potatoes  on  light  soil,"  producing  iu  this  instance  an 
.feet  equal  to  tbat  of  20  tons  of  rotted  dung.  The  effect  is  diminished 
"hen  nitrate  of  soda  is  substituted  for  the  sulphate  of  ammonia  in  this 
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Aii  experiment  made  near  Carlisle  in  the  same  year,  ou  a  friable,  deep 
saudy  loam,  well  Baited  for  potatoes  and  root  crops  in  general,  gave 
results  substantially  in  accordance  with  those  of  the  Menagerie  farm. 
The  unmanured  plots  yielded  211$  bushels  of  potatoes  per  acre.  Ex- 
periments were  made  in  18G0,  at  "The  Lizards,"  in  the  county  of  Dur- 
ham, in  a  region  of  the  carboniferous  formation,  on  a  stiff  clay  loam  of 
uniform  character,  producing  without  manure  245$  bushels  of  potatoes 
per  acre.  On  this  productive  clay  soil  the  various  manorial  applications 
produced  comparatively  small  effect,  excepting  the  rotted  dung.  Taking 
some  of  these  applications  separately,  and  comparing  effects  on  this  clay 
soil  with  those  obtained  on  the  lighter  soils,  the  following  points  of  dif- 
ference are  exhibited:  Ou  the  stiff'  clay  loam,  the  mixture  of  mineral 
superphosphate  with  potash  salts  and  sulphate  of  ammonia  was  much 
less  beneficial  than  on  the  light,  sandy  soil.  On  the  latter  the  mixture 
was  quite  as  efficient  as  a  heavy  dressing  of  dung;  but  on  the  clay  soil 
the  mixture  gave  an  increase  of  only  60  bushels  per  acre,  against  an  in- 
crease of  122-J  bushels  from  the  dung,  the  peculiarly  beneficial  effects 
of  which  were  due,  in  a  measure,  to  its  mechanical  action  in  lightening 
up  the  stiff  soil.  On  this  heavy  land  nitrate  of  soda  more  than  equaled 
sulphate  of  ammonia  in  the  combination  with  mineral  superphosphate 
and  potash  salts.  The  application  of  common  salt  was  even  more 
prejudicial  than  oa  the  lighter  soils.  Professor  Voclcker  indicates  the 
desirability  in  future  trials  on  clay  soils  of  experiments  with  mineral 
superphosphate  and  potash  salts  applied  separately  and  in  combination. 

Other  experiments  were  also  made  in  I860  at  the  Escrick  Park  Home 
form,  on  light  land  in  good  condition  and  very  productive,  the  uunia- 
nured  plots  yielding  2453  bushels  of  potatoes,  producing  quite  as  largely 
as  those  of  "The  Lizards."  The  results  were  similar  to  those  obtained 
on  the  Menagerie  farm  in  1868,  although  the  effect  of  the  Peruvian 
guano  was  better,  owing  to  the  more  favorable  season, 
COTTON. 

Mr.  J.  M.  Crawford,  of  Richland  County,  South  Carolina,  reports  his 
method  of  procedure  in  growing  five  acres  of  cotton,  on  which  iie  obtained 
a  premium  from  the  State  Agricultural  and  Mechanical  Society.  His  land 
was  an  upland  basin,  surrounded  by  a  gradually  rising  slope.  By  under- 
draining,  manuring,  and  judicious  cultivation,  it  has  been  brought  into 
very  fertile  condition,  although,  when  purchased,  it  was  wet,  and  com- 
paratively unproductive.  Drains  were  made  by  cutting  ditches  two 
feet  wide  by  three  and  a  half  feet  deep,  filling  in,  to  the  depth  of  twelve 
inches,  with  bricks  or  stones,  afterward  throwing  straw  and  corn-stalks 
on  these  materials,  to  prevent  earth  from  settling  among  them,  and 
finally  tilling  up  with  earth.  In  November,  1SC8,  after  gathering  his 
corn,  Mr.  Crawford  broke  up  the  ground  with  a  half-shovel  plow  six 
inches  deep,  following  with  a  two-horse,  bull-tongue  plow  fifteen  inches 
long,  widened  at  the  point.  The  field  was  then  allowed  to  remain  till 
January,  when  it  was  harrowed  with  a  large  two-horse,  iron-toothed 
harrow,  completely  pulverizing  the  soil,  and  leaving  tho  ground  clean 
and  level.  April  1  he  plowed  and  harrowed  again,  aud  laid  off  rows 
four  feet  apart,  iu  which  he  applied  a  fertilizer  composed  in  the  follow- 
ing proportions:  Peruvian  guano,  200  pounds  per  acre;  plaster,  300 
pounds;  leached  ashes,  500  pounds.  He  then  bedded  up,  and  com- 
menced planting  (April  27)  Boyd's  Prolific  seed,  in  hills  three  feet  apart 
in  the  row,  covering  with  the  hoe.  The  eottou  came  up  well,  and  was 
thinned  to  one  stalk  in  a  hill.  Two  more  plowings  were  then  given,  and 
another  hoeing.    Iu  August  the  crop  was  again  hoed,  the  cotton  then 
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lapping  in  the  rows.  The  thorough  preparation  of  the  land  before  plow- 
ing made  the  labor  of  cultivating  the  crops  comparatively  light.  The 
live  acres  produced  12,510  pounds  of  cotton,  averaging  2,502  pounds  per 
acre.  Cost  of  manure:  Guano,  $14;  plaster,  $14;  ashes,  $4;  stable 
manure,  $20;  total,  $82;  averaging  $10  40  per  acre- 
Mr.  Crawford  also  reports  that  in  March,  1809,  on  a  field  of  one  acre, 
he  applied  broadcast  and  plowed  under  eighty  loads  of  manure,  costing 
$20,  and  planted  Boyd's  Prolific  seed,  the  laud  being  of  the  same  nature 
as  that  of  the  five  acres  above  mentioned,  and  cultivated  in  the  same 
manner.  This  acre  produced  3,0G0  pounds  of  cotton.  The  excess  of 
production  on  this  one  acre  over  the  average  of  the  five-acre  field  was 
1,458  pounds;  the  excess  of  cost  of  manure  applied,  only  $3  00  per 
acre. 

Mr.  M.  C.  M.  Hammond,  of  Beach  Island,  South  Carolina,  reports  an 
experiment  made  in  180'J  with  fertilizers  on  cotton  on  a  gray  soil,  thin 
from  long  tillage,  underlaid  by  a  red  clay  subsoil.  The  ground  was 
opened  March  29,  with  a  shovel  plow  running  live  or  six  inches  deep, 
at  intervals  of  three  feet,  in  rows  north  and  south,  and  tho  fertilizers 
were  equally  distributed  in  the  furrow,  at  tho  rate  of  307  pounds  per 
acre,  and  bedded  over  with  a  Briuley  plow.  April  19  tho  beds  were 
opened  with  a  small  bull-tongue,  and  the  seed  dropped,  eight  or  ten 
together,  at  distances  of  fifteen  inches  apart,  and  covered  with  a  board, 
a  fine  raiu  following  at  night.  The  cultivation  was  done  with,  sweep 
and  hoe,  each  used  three  times,  the  first  working  being  on  May  12,  tho 
last,  Jaly  30.  The  spring  was  cold,  and  unfavorable  to  growth.  Heavy 
rain  storms  occurred  Juno  1  and  July  27;  tho  interval  between  the 
two  being,  in  general,  one  of  intense  heat;  there  was  a  similar  heated 
term  in  August.  The  stand  was  defective.  The  following  are  the  fer- 
tilizers applied,  with  their  respective  products  of  seed  cotton  per  acre: 
Dickson  Compound,  product,  1,258  pounds ;  J.  T.  Gardiner's  Manipu- 
lated, 1,278  pounds;  Patapsco,  1,058  pounds;  Baugh's  Raw-bone,  1,012 
pounds;  Peruvian  guano,  999  pounds ;  Wilcox  &  Gibbs's  Manipulated, 

088  pounds;  "J ,"  070  pounds;  no  fertilizer,  481  pounds.    The 

small  product  of  the  latter  shows  tho  great  exhaustion  of  tho  soil  on 
which  the  experiment  was  tried. 

Mr.  J.  W.  Roberts,  of  Osyka,  Mississippi,  reports  to  the  Department  an 
experiment  made  this  year  in  fertilizing  cotton  on  about  U  acre  of  poor 
upland,  not  capable  of  producing  without  manure  more  than  500  pounds 
of  seed  cotton.  Tho  ground  -was  plowed  to  a  good  depth,  and  was 
otherwise  well  prepared ;  was  manured  with  370  pounds  of  Pierce's 
superphosphate  of  lime,  and  planted  with  "Dickson"  seed.  The 
crop  of  seed  cotton  amounted  to  1,300  pounds,  making  433  pounds  of 
baled  cotton,  which,  after  paying  all  expenses,  gave  a  net  profit  of 
$49  52.  According  to  this  exhibit,  the  fertilizer  should  bo  credited  with 
an  increase  of,  at  lea^t,  800  pounds  of  seed  cotton,  on  the  area  named. 

Cotton  on  drained  land. — A  "young  planter"  at  Eatontou,  Georgia, 
states  his  experience  with  a  half  acre  of  land  which  he  under-drained  in 
tho  fall  of  180S,  and  which  before  that  bad  been  wet  in  the  driest 
seasons.  Ho  accomplished  the  drainage  by  digging  a  ditch  four  feet 
deep  and  three  leet  wide,  across  which  lie  placed  poles,  six  feet  apart, 
sunk  in  the  earth  to  within  six  inches  of  the  bottom  of  the  ditch, 
crossing  these  with  other  poles,  then  overlaying  with  brush  aud 
filling  up  with  earth.  *  Before  March  of  the  next  year  tho  land  was  dry 
enough  to  bo  plowed.  He  then  broko  it  up,  oi>eued  rows  about  seven 
feet  apart,  aud  applied  Dickson's  Compound  at  tho  rate  of  300  poonds 
to  the  acre;  planted  early,  and  gathered  from  the  half  acre  1,500  pounds 
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of  seed  cotton.    Later  practice  has  led  him  to  prefer  the  nse  of  plank 
troughs  for  wider-drains,  somewhat  in  the  fashion  of  an  inverted  V. 

Fertilizers  in  drill,  and  drilled  and  broadcast. — Mr.  Thomas  B.  West,  of 
Thompson,  Georgia,  reports  an  experiment  with  fertilizers  applied  in 
drills,  and  partly  in  drills  and  partly  broadcast,  on  a  field  which  had 
been  in  pasture  thirty-five  to  forty  years,  H©  broke  the  land  with  a 
two-horse  turn-plow,  running  ten  inches  deep,  and  laid  off  six  one-quarter 
acre  plots,  five  of  which  he  dressed  with  fertilizers,  and  planted  cotton 
May  12.  The  fertilizers  applied  were  Dickson's  Compound;  Peruvian 
guano,  dissolved  bones,  and  plaster,  in  equal  part  s  ;  and  bone  flour.  The 
following  table  shows  the  manner  and  cost  of  application,  and  the 
results  obtained  per  acre: 
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Id  regard  to  applications  of  these  fertilizers  in  the  drill,  Mr.  West 
concludes  that  an  amount  costing  $8  to  $1'2  is  sufficient,  and  that  any 
excess  over  this  quantity  would  be  more  beneficially  applied  broadcast. 
These  conclusions  have  been  sustained  by  tlio  results  of  his  general 
cotton  crop. 

Fertilizing  old  red  land—  Mr.  J.  D.  Willis,  of  Union  Church,  Missis- 
sippi, reports  that  iu  1808  he  planted  a  piece  of  old  red  Inud  in  cottou,  and 
with  common  culture  and  uo  manure  made  300  pounds  of  seed  cotton 
per  acre.  In  February,  1809,  he  laid  oft'  rows  lour  feet  apart,  by  run- 
ning a  turning  plow  twice  in  the  same  furrow,  throwing  tlie  dirt  each 
way,  following  with  a  long  scooter  at  the  bottom  of  the  I'm  row.  In  the 
same  furrow  lie  then  strewed  forty  bushels  of  fresh  cotton  seed,  and  100 
pounds  of  salt  per  acre,  afterward  adding  a  large  amount  of  compost 
prepared  by  rotting  fresh  cotton  seed  with  six  times  its  bulk  of  muck 
and  scrapings  of  the  wood-yard,  put  in  alternate  layers,  one  inch  iu 
thickness  of  cotton  seed  being  covered  with  u  layer  of  muck  and  scrap- 
ings six  inches  thick.  The  fertilizers  were  then  covered  by  a  turning 
plow  run  on  each  side  of  the  furrow,  followed  by  a  scooter.  The  mid- 
dles were  broken  out  iu  May,  the  cotton  being  planted  May  17.  As 
soon  as  the  cottou  was  ready  for  scraping,  lie  barred  oil'  willi  the  turn- 
ing plow,  and  alterw-ard  worked  over  the  cottou  every  ten  or  twelve 
days,  cultivating  to  the  depth  of  half  an  inch.  The  llrst  bloom  was  on 
July  1j,  and  the  crop  yielded  1,170  pounds  of  lint  per  acre. 

Cotton  on  Hirmuda  gmxx  land.— Iu  1SG9,  Mr.  It.  W.  Bonner,  of  Clinton, 
Georgia,  employing  small,  short  scooters,  thoroughly  broke'  up  about 
nine  acres  of  land  which  had  been  in  Bermuda  grass  twenty-four  years 
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without  being  disturbed.  He  applied  iu  the  drill  120  pounds  of  Peru- 
vian guano  to  the  acre,  and  obtained  from  the  yield  9,376  pounds  of 
seed  cotton,  or  about  1,042  pounds  per  acre.  At  date  of  bis  report, 
February,  1870,  very  little  live  grass  was  left  on  the  field,  but  large 
quantities  of  dry  turf,  and  he  was  about  to  plant  agaiu  iu  cotton  with 
expectations  of  an  increased  product. 

Oats'as  a  preparatory  for  cotton — Mr.  E.  M,  Pendleton,  of  Sparta,  Geor- 
gia, in  recommending  oats  as  a  preparatory  erop  for  cotton,  states  bis  owu 
experience  iu  illustration  of  his  views.  During  the  last  season  he  made  a 
crop  of  oats  sufficient  to  last  six  mules  four  months,  and  the  cotton  seed 
employed  as  a  fertilizer  for  tho  crop  more  than  paid  for  itself  by  the 
increase  of  vegetable  matter  remaining  in  the  soil.  The  same  amount 
of  com  and  fodder  made  on  the  laud  would  have  cost  four  times  as 
great  an  outlay,  and  tho  benefit  of  tho  cotton  seed  would  not  have 
reached  beyond  the  crop  for  which  it  was  applied.  He  adds  that,  under 
proper  methods  of  culture,  a  good  stand  of  oats  could  be  assured,  anil 
the  amount  of  humus  practically  created  by  this  crop  is  quadruple  that 
left  by  the  corn  crop.  On  his  own  farm  he  practices  a  rotation  of  small 
grain  dressed  with  cotton  seed  one  year,  and  cotton  dressed  with  a 
nitrophosphate  the  next  year,  and  by  this  course  he  constantly  increases 
tho  productiveness  of  his  land. 

MISCELLANEOUS. 

Experiments  on  mangolds. — The  following  table  presents  results  of  ex- 
periments mode  in  1809,  under  the  direction  of  Professor  Voelcker,  in 
applying  various  fertilizers  to  mangolds  on  light  land  in  good  condition. 
Two  localities  are  included  in  tho  report — Ivor  Moor,  near  Uxbridge, 
and  Escrick  Park,  near  York,  England.  At  Ivor  Moor,  tho  seed  was 
sown  April  27.  The  artificial  manures  were  sown  with  ashes  to  secure 
their  uniform  distribution,  and  harrowed  iu.  Tho  roots  were  harvested 
November  2.  At  Escrick  Park  the  mangolds  were  sown  May  11,  on  a 
field  which  had  been  cropped  in  barley  in  1868.  The  soil  was  of  a  light, 
sandy  character,  and  though  naturally  poor  was  in  good  condition.  The 
roots  were  harvested  November  11.  In  both  cases  the  experimental 
field  was  divided  into  eleven  plots  of  one-twentieth  of  an  acre  each. 
Professor  Voelcker  remarks  that  iu  former  years  ho  had  applied  potash 
salts  alone  to  a  variety  of  crops,  but  bad  found  that  in  most  cases  little 
benefit  had  resulted  from  these  salts  unsupported  by  other  fertUiziog 
agents ;  therefore  they  were  not  employed  in  these  experiments.  The 
table  gives  the  amounts  of  manure  applied,  and  the  products  obtained 
per  acre : 


Manures  applied. 

Jl 

Ivor  Moor, 
.product  per  acre, 

Escrick  Pork, 
product  per  acre. 

1 

I 

3 
3   t 

3    j 

3 

■21 ' 
93 
S3 
25 

2d 

Cicti.    Lb: 
10    -   0 

0        0 
10        0 

0        0 

n      o 

Ton*.     Oioti.       Lbs. 

Mineral  snperpbospbatu  .. 
Milium!  superphosphate... 

Potash  salts 

Mineral  superphosphate. . . 

Peruvian  ftunuo 

Pemviau  guano 

...lo.  .- 
do... 
..do... 
..do... 
..do... 

23  10            0 
29          5            0 
2C          0            0 

24  15            0 
21          0            0 
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Mail  arcs  applied. 

It 

Ivor  Moor, 
product  per  acre. 

Esc  rick  Park, 
product  pet  acre. 

i 

Sulphate  of  ammonia do... 

n 

20 
3    > 
^     > 

i  \ 

10    ( 

I! 

30      10      80 
27        0        0 
30        0        0 
26        0        0 

24        0        0 

30          5           0 

-\ 

Nitrate  of  soda do... 

31        15            0 

Mineral  raiperplioepbnto cwt.. 

Boas  dust do... 

Mineral  superphosphate do... 

27        15            0 

At  Escrick  Park  the  fertilizer  applied  on  plot  0,  a  mixture  of  min- 
eral superphosphate  and  potash  salts  with  a  small  quantity  of  nitrate  of 
BodOj  gives  much  larger  returns  than  any  of  the  other  dressings 
applied ;  while  at  Ivor  Moor  the  use  of  sulphate  of  ammonia,  in  combi- 
nation with  the  superphosphate  and  potash  salts,  gives  substantially  the 
same  results  as  are  obtained  from  the  employment  of  nitrate  of  soda  in 
mixture.  The  fertilizer  indicated  on  plot  9  is  recommended  by  Pro- 
fessor Voelcker  as  an  economical  and  beneficial  artificial  manure  for 
mangolds,  on  light  land.  The  combination  of  10  tons  of  rotted  dung 
with  lj  hundred-weight  of  mineral  superphosphate  gives  as  good  a 
product,  on  an  average,  as  is  obtained  from  the  application  of  20  tons 
of  rotted  dung.  The  products  on  plots  S  and  10  nearly  equal  each  other 
in  both  experiments.  A  considerable  variation  is  observed  iu  the  re- 
sults obtained  from  Peruvian  guauo  alone  in  the  two  experiments,  and 
Professor  Voelcker  remarks  that,  while  the  exclusive  use  of  mineral 
phosphatic  manures  lor  mangolds  on  light  land  is  not  advisable,  on  the 
other  haud  the  best  crops  are  not  obtained  from  the  application  of 
manures  containing,  like  Peruvian  guano,  an  excess  of  nitrogenous 
compounds.  At  Ivor  Moor  the  addition  of  2  hundred-weight  of  potash 
salts  to  3  hundredweight  of  mineral  superphosphate  produced  fair 
results,  giving  about  the  same  yield  that  was  obtained  from  the  addi- 
tion of  1  hundredweight  of  Peruvian  guano  to  the  superphosphate; 
but  at  Escrick  Park  the  potash  salts  and  superphosphate  are  decidedly 
more,  effective  than  the  guano  and  superphosphate,  Iu  both  esperi- 
meuts the  mineral  superphosphate  applied  aloue  ranks  low  in  the  scale 
of  productiveness,  and  appears  to  bo  an  unsuitable  manure  for  man- 
golds on  light  land. 

Experiments  in  feeding. — Prof.  J.  B.  Lawes  states  that  numerous  experi- 
ments at  Rothamsted,  England,  show  that  on  an  average  a  pig  weighing 
100  pounds  will  consume  500  pounds  of  barley  meal,  if  supplied  with  as 
much  as  he  will  eat,  and  double  his  weight  in  sixteen  or  seventeen 
weeks.  This  amount  of  barley  meal  will  contain  420  pounds  of  dry 
substance,  and  in  the  period  of  timo  stated,  74  pounds  of  this  are  util- 
ized in  the  100  pounds  incrcaso  of  live-weight,  70  pounds  pass  into  the 
manure,  and  270  pounds  are  expended  iu  respiration  and  perspiration, 
or,  in  other  words,  in  the  mere  sustenanco  of  life.  If,  however,  the 
work  of  fattening  be  carried  on  more  slowly,  and  the  500  pounds  of 
30  A 
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barley  meal  be  distributed  over  a  longer  period  of  time,  there  will  be  a 
less  increase  in  live-weight,  the  animal  expending  a  larger  proportion 
of  this  given  quantity  of  food  in  respiration  and  perspiration;  and  the 
period  may  be  so  extended  that  there  will  be  no  increase  in  live-weight 
It  is  seen,  therefore,  bow  important  early  maturity  and  rapid  fattening 
of  stock  are  to  the  pecuniary  interest  of  the  grower. 

Experiments  with  six  pigs. — Mr.  J.  S.  Griflln,  of  Levant,  Maine,  reports 
his  experience  in  raising  |>igs  during  a  period  of  twenty  mouths.  April 
US,  1SUS,  he  purchased  two  pigs  four  weeks  old,  and  fed  tbem  through 
the  summer  with  as  much  milk  as  they  would  drink  and  a  little  com 
meal.  In  September  he  commenced  feeding  boiled  potatoes  mashed  ffilh 
meal,  with  milk  for  drink,  continuing  this  diet  until  about  tbe  middle  of 
October,  alter  which  he  fed  scalded  meal  and  milk  until  December  1, 
when  tbe  pigs  were  slaughtered.  Tlicy  were  then  about  eight  months 
old,  and  weighed,  when  dressed,  ;SS2  and  38G  pounds  respectively. 
Two  pigs  purchased  in  Octoh  r,  1868,  at  the  age  of  four  weeks,  and  fed 
in  like  manner,  were  slaughtered  when  seven  months  old ;  their  dressed 
weight  being  240  and  2fi0  pounds  respectively.  Two  pigs  were  pur- 
chased May  U.  1809,  at  the  age  of  five  weeks,  and  were  fed  with 
milk,  meal,  and  boiled  potatoes  until  September  211,  after  which  they  were 
fed  with  dry  corn  and  meal,  with  milk  for  drink.  Their  weight, 
when  slaughtered,  was  250,  and  300  pounds,  respectively.  One  of 
the  pigs  was  lame  during  the'  summer,  and  would  probably  have  taken 
on  more  flesh  but  for  this  cause.  Receipts:  Amount  of  pork  from  six 
pigs,  1,818  pounds;  worth,  at  15  ceuts  per  pound,  $272  70.  Expen- 
ses: six  pigs,  4^8;  seventy-two  bushels  of  meal,  879  20;  small  potatoes, 
$10;  total,  $117  20.  Pronts,  $105  50.  Mr.  GriffiD  advises  that  pigs 
be  kept  in  a  dry  yard  and  a  clean  pen,  with  access  to  clean  water. 

Experiments  in  planting  rice. — The  following  is  a  report  of  an  experi- 
ment made  in  18611,  by  Mr.  Henry  Shank  1  in,  of  Pendleton,  South  Carolina, 
hi  planting  "golden  rice,"  on  a  plot  containing  2,000  square  yards,  or  a 
little  more  than  twolifthsof  an  acre:  he  plowed  tbe  ground  thoroughly, 
cross-plowed  and  harrowed:  then  with  a  bull-tongue  plow  laid  out  rows 
eighteen  inches  apart,  and  planted  April  0,  using  seventeen  quarts  of 
seed,  covering  and  pressing  down  with  a  hoc,  and  tracking  on  the  seed 
with  the  feet.  In  the  middle  of  May,  after  hoeing  once  and  taking  out 
tbe  grass  with  his  fingers,  he  let  on  water,  which  he  kept  flowing 
through  the  rows  until  July  1.  Ho  then  turned  off,  hoed,  afterward 
turned  on  the  water  again,  and  kept  it  runniug  through  the  rows  until 
the  rice  began  to  turn,  when  the  water  was  gradually  drawn  off.  The 
crop  was  thrashed  by  hand,  aud  carefully  cleaned  ami  measured.  The 
yield  was  50£  bushels  in  the  hull,  weighing  45  pounds  to  tho  bushel, 
being  at  tbe  rate  of  130i|  bushels  per  acre. 

Cotton  seed,  crtixked  and  uncrusked. — Mr.  Van  dc  Wurt  states  that,  in 
December,  1808,  be  measured  10  bushels  of  cotton  seed,  which  he  re- 
duced to  0  bushels  by  thrashing,  and  after  sprinkling  with  liino  packed 
away  in  a  close  place.  At  tho  time  of  planting  com,  selecting  two  acres, 
he  experimented  on  one  acre  with  4  j  bushels  of  the  crushed  seed,  (equiva- 
lent to  5  bushels  uuenished,)  dropping  it  near  the  corn.  Ou  the  adjoin- 
ing acre  he  used  5  bushels  of  unerusbed  seed,  well  rotted.  The  result 
was  that  the  aero  which  received  the  crushed  seed  yielded  30  bushels  of 
corn,  while  that  which  received  uiicrusbed  seed  yielded  ouly  19 
bushels.  Two  acres  of  cotton  also  were  dressed  with  the  same  quantity  of 
crushed  and  uucrusbed  seed,  applied  in  the  furrow  at  the  time  of  bed- 
ding. Tbe  result  from  the  crushed  seed  was  1,400  pounds  of  seed  cot- 
ton per  acre ;  from  the  uncrnshed,  1,000  pounds  per  acre, 
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PROGRESS  OF  INDUSTRIAL  EDUCATION. 

AH  the  States  have  now  accepted  the  congressional  grant,  made  un- 
der the  act  of  July  2, 1862,  for  establishing  agricultural  and  mechanical 
colleges,  and  the  dates  of  their  acceptance  were  all  given  in  the  report 
for  1867,  except  the  following :  Alabama,  December  31, 1868 ;  Arkansas, 
January  31, 1867 ;  Florida,  January  30,  1869 ;  Georgia,  March  10, 1866; 
Louisiana,  March  5,  1869;  Mississippi,  October  30,  I860;  Missouri, 
March  17,  1863 ;  Nebraska,  February  13,  1869 ;  North  Carolina,  Febru- 
ary 24,  1866  j  South  Carolina,  December  14, 1SCC ;  Tennessee,  February 
18,1868;  Texas,  November  1,  1866 ;  and  Virginia,  February  5, 1864.  In 
more  than  half  the  States  agricultural  colleges  have  been  established, 
and  most  of  them  are  in  operation. 

CONNECTICUT. 

In  the  Sheffield  Scientific  School  of  Tale  College,  at  New  Haven, 
no  material  changes  have  been  made  since  our  last  report.  It  is  con* 
templated  by  the  trustees  to  bring  together  professors  and  students  in 
every  department  of  study,  and  to  build  «p  a  national  central  school  of 
pure  and  applied  science. 

The  faculty  consists  of  Theodore  D.  Woolsey,  president;  William 
Norton,  professor  of  civil  engineering  and  mathematics ;  William  D. 
Whitney,  professor  of  linguistics  and  German;  Samuel  W.  Johnson, 
professor  of  agriculture ;  Daniel  C.  Eaton,  professor  of  botany ;  Chea- 
ter S.  Lymau,  professor  of  physics  and  astronomy  ;  William  P.  Trow- 
bridge, professor  oi  dynamical  and  mechanical  engineering;  Geo.  H. 
Brush,  professor  of  metallurgy  and  mineralogy ;  Daniel  C.  Oilman,  pro- 
fessor of  physical  geography  and  history ;  Othniel  C.  Marsh,  professor 
of  paleontology  ;  Addison  K.  Verrill,  professor  of  zoology  and  geology; 
Eugene  0.  Delfosse,  instructor  in  French  ;  Louis  A.  Bail,  instructor  in 
drawing;  Oscar  D.  Allen,  instructor  in  metallurgy  and  assaying 
Daniel  H.  Wells,  instructor  in  analytical  and  descriptive  geometry , 
Sidney  I.  Smith,  instructor  in  zoology ;  Mark  Bailey,  instructor  in  elocu- 
tion ;  Thomas  It.  Lounsbury,  instructor  in  English  ;  William  G.  Mister, 
instructor  in  elementary  chemistry ;  Albert  B.  Hill,  instructor  in  sur 
veyiug  and  mechanics;  Charles  S.  Hastings,  instructor  in  physics 
Joseph  H.  Adam,  instructor  in  determinative  mineralogy;  F.Bacon; 
instructor  in  the  laws  of  health  ;  J.  F.  Weir,  instructor  in  arts  of  de- 
sigu ;  General  B.  S.  Roberts,  instructor  in  military  science.  The  profes- 
sors named  constitute  the  governing  board  of  the  institution. 

The  regular  courses  of  study  occupy  three  years.  For  admission,  the 
student  must  pass  a  thorough  examination  in  Davies's  Bourdon's  alge- 
bra as  far  as  tlie  general  theory  of  equations,  or  its  equivalent;  in 
geometry,  in  the  nine  books  of  Davies's  Legendre,  or  their  equivalent; 
and  in  plane  trigonometry,  with  analytical  trigonometry  inclusive ;  and 
also  in  arithmetic,  including  the  metrical  system ;  geography,  United 
States  history,  and  English  grammar,  Including  spelling.  An  acquaint 
ance  with  the  Latin  language  is  also  required,  suiheieut  to  read  and 
construe  some  classical  author,  and  Allen's  Latin  grammar  is  recom- 
mended. 

Course  of study  inthe  frcskmanycar. — Mathematics:  Analytical  and  de- 
scriptive geometry,  spherical  trigonometry,  perspective  and  surveying, 
with  practical  Ueld-wurk.  Chemistry :  Recitations  and  laboratory  prac- 
tice. Physics :  .Recitations,  experimental  illustrations  of  subjects  taken 
up.     Language :  The  commencement  of  German  and  lessons  in  respect  to 
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the  use  of  English,  with  practice  in  writing  and  elocution.  Botany:  Ex- 
cursions and  lectures.  Drawing :  Lessons  in  geometrical,  perspective, 
and  free-hand  drawing. 

At  the  close  of  the  freshman  year  the  students  are  assigned  to  the 
various  sections  which  embrace  the  studies  they  respectively  desire  hi 
pursue  during  the  remaining  years  of  their  course.  In  each  section  the; 
also  attend  to  some  studies  appropriate  to  other  sections.  These  b» 
tions  constitute  eight  special  courses,  as  follows: 

1.  Chemistry  and  metallurgy. — Analytical  chemistry,  theoretical  organic  chemiito;, 
Agricultural  chemistry,  metallurgy,  and  mineralogy,  with  weekly  exercises  in  the  ident- 
ification of  minerals. 

2.  Civil  engineering. — Spherical  trigonometry,  higher  analytical  geometry,  differential 
and  integral  calculus,  descriptive  geometry  and  coordinate  branches  of  stndy ;  practi- 
cal surveying  with  Hold  operations  and  plotting  connected  with  it;  drawing  of  plans 
and  elevations,  shading  and  tinting,  linear  perspective,  free-hand  drawing ;  construc- 
tion and  operation  of  machines,  utilization,  of  water-power;  employment  of  prims 
movers,  including  hydraulic  motors  and  steam-engines  ;  tlio  laying  oat  of  curves,  sad 
field  operations  necessary  in  locating  a  lino  of  road,  establishing  the  grade,  and  deter- 
mining the  amount  of  excavation  and  of  embankment,  strength  of  materials,  the  estab- 
lishment of  foundations,  construction  of  walls  and  arches,  bridges,  roof-trasses,  &c,  in 
wood  and  iron,  and  the  graphics  in  stone-cutting. 

3.  Mechanical  or  dynamical  engineering. — Mechanical  drawing;  theoretical  or  pun 
mechanics;  theory  and  construction  of  machines,  machinery,  and  theory  of  mechanism; 
the  application  of  the  principles  of  dynamics  to  the  designing  and  construction  of 
prime  movers  and  other  machinery  for  special  purposes ;  the  fabrication  of  materiali 
used  in  the  construction  of  machinery ;  the  practical  construction  of  the  parts,  the  fit 
ting  up  of  machinery  generally,  and  tho  management  and  control  of  the  same, 

i.  Agriculture.— Agricultural  and  analytic  chemistry,  vegetable  physiology  and  botany. 
Zoology,  entomology,  geology,  culture  of  staple  crops,  principles  of  stock-breeding  and 
rearing,  and  rural  economy. 

5.  Natural  history. — Physiological  and  structural  botany  ;  ecology,  with  c 
to  interesting  localities,  and  the  study  of  fossils  in  the  zoological  laboratory ;  ____„,, 
including  comparative  anatomy,  embryology,  &c. ;  and  mineralogy,  showing  the  phys- 
iological properties  of  minerals,  crystallization,  classification,  &c. 

6.  Preparation  for  medical  studies. — Chemical  testing  of  drugs  and  poisons;  compara- 
tive anatomy,  reproduction,  embryology,  the  laws  of  hereditary  descent,  and  human 
parasites ;  and  a  general  knowledge  of  structural  and  physiological  botany,  and  medi- 
cinal, food -producing,  and  poisonous  plants. 

7.  Studies  preparatory  to  mining. — The  regular  course  in  eivil  or  mechanical  engineer- 
ing, and  the  fourth  year  metallurgy,  mineralogy,  and  lectures  on  mining. 

o.  Select  itudies  preparatory  io  other  higher  pursuits,  to  business,  <f  c. — In  addition  to 
instruction  in  German,  French,  and  English,  common  to  all  the  departments,  the  gen- 
eral principles  of  language,  the  critical  study  of  the  English  language  in  its  structure, 
history,  and  literature ;  constant  practice  in  composing;  systematic  instruction  In  the 
physical  geography  of  the  globe ;  in  the  special,  physical,  and  historical  geography  of 
Europe  and  the  United  States ;  in  thu  outlines  of  modern  history  and  in  political  econ- 
omy ;  in  agricultural  chemistry,  botany,  zoology,  geology,  mineralogy,  and  mathemat- 
ical astronomy  ;  lectures  on  agriculture,  rural  economy,  stock-breeding,  and  on  gen- 
eral and  theoretical  chemistry. 

Building  and  apparatus — Sheffield  Hall  is  a  large  and  commodious 
luiliiing,  containing  recitation  and  lecture  rooms  for  all  the  classes,  a 
tall  for  public  assemblies  and  lectures,  laboratories  for  chemical  and 
netallurgical  investigations,  a  photographic  room,  an  astronomical 
>bservatory,  museums,  a  library  and  reading-room,  besides  studies  for 
■ome  of  the  professors.  The  collections  belonging  to  the  school  are: 
i.  Apparatus  in  chemistry,  metallurgy,  mechanics,  photography,  and 
oology.  2.  Metallurgic  museum  of  ores,  rocks,  furnace-products,  and 
■a  extensive  private  cabinet  of.  minerals.  3.  Agricultural  museum  of 
•jils,  fertilizers,  and  useful  and  injurious  insects.  4.  Astronomical 
apparatus,  consisting  of  an  equatorial  telescope  by  Clark  &  Sou,  of 
"'truuridge,  and  a  meridian  circle.  5.  Cabinet  of  physiological  and 
mechanical  apparatus,  constituting  the  "Collier cabinet"  C.  Models  in 
.rcMteornm  eiviHngineering,  and  descriptive  geometry.     7.  Mechani- 
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cal  drawings  recently  given  by  the  Novelty  Iron  Worka  in  Mew  York. 
8.  Maps,  charts,  and  reliefs,  partly  given  by  the  United  States  Govern- 
ment. 9.  Library  containing  the  Hillhonse  mathematical  library,  a  gen- 
eral-reference library,  and  the  current  English,  French,  and  German 
scientific  journals.  10.  Access  is  also  bad  to  tlie  extensive  college 
library,  the  cabinets  in  mineralogy,  geology,  zoology,  casts,  models,  - 
designs,  &c. 

The  tuition  is  $150  per  year,  with  an  additional  charge  of  $5  annually 
for  reading-room  and  gymnasium;  $5  to  freshmen  for  chemicals ;  and 
to  special  students  in  the  chemical  laboratory  925  per  term  for  materi- 
als used.    The  graduation  fee  is  $10. 

Students  for  1870  are :  Graduates,  28 ;  seniors,  25 ;  juniors,  37 ;  fresh- 
men, 39;  specials,  12;  total,  141. 

DELAWARE. 

Delaware  College,  at  Newark,  was  opened  for  the  reception  of  stu- 
dents on  the  14th  of  September,  1870,  after  a  suspension  of  more  than 
ten  years. 

At  a  meeting  of  the  board  of  trustees,  held  the  19th  of  July,  1867,  a 
committee  was  appointed  to  visit  the  State  legislature,  then  in  session, 
and  endeavor  to  effect  a  union  between  the  college  and  the  State,  by 
which  the  former  should  receive  the  annual  interest  of  the  congres- 
sional grant  of  land-scrip  for  establishing  a  college  of  agriculture  and 
mechanic  arts.  An  agreement  was  made  by  which  the  State  was  to 
give  to  the  college  the  annual  interest,  and  the  trustees  on  their  part 
were  to  carry  out  the  object  of  the  grant  by  establishing  a  department 
of  agriculture  and  mechanic  arts,  and  to  give  the  State  a  joint  and 
equal  interest  in  the  property  and  government  of  the  college.  An  act 
was  passed  by  the  legislature  on  the  14th  of  March,  1867,  by  which  the 
institution  was  incorporated  anew  nnder  the  old  name,  "  Delaware  Col- 
lege," and  the  board  of  trustees  made  to  consist  of  thirty  members,  one- 
half  of  whom  were  to  be  appointed  by  the  governor  of  the  State,  and 
the  other  half  by  the  members  of  the  old  college  board.  An  act 
amendatory  of  the  act  of  1867  was  passed  February,  1869,  by  which  the 
powers  and  duties  of  the  trustees  were  explicitly  defined ;  and  in  March 
of  the  same  year  a  supplementary  act  was  passed  giving  the  appoint- 
ment of  students  admitted  free  of  tuition,  being  one  from  each  "  hun- 
dred," to  the  members  of  the  legislature  from  their  respective  hundreds. 
The  new  board  of  trustees  organized  on  tho  2d  of  January,  1869,  by 
the  election  of  Eathwell  Wilson,  president ;  John  Hickman,  vice-presi- 
dent, and  George  G.  Evans,  secretary.  At  a  snbseqaeut  meeting  in 
May,  1870,  they  elected  several  members  of  the  faculty,  and  voted  to 
open  the  college  on  the  14th  of  September,  1870. 

One  of  the  leading  objects  of  the  college  is  to  teach  such  branches  of 
learning  as  are  related  to  agriculture  and  the  mechanic  arts.  It  is 
designed  especially  to  give  a  thorough  knowledge  of  tho  most  approved 
methods  of  conducting  the  practical  operations  of  the  farm,  garden, 
and  nursery;  and  to  show  the  results  of  carefully-conducted  experiments, 
and  how  they  may  be  made  of  practical  value.  Particular  attention 
will  be  given  to  the  most  profitable  kinds  of  farming  for  Delaware, 
where  the  soil  and  climate  are  in  some  respects  so  peculiar  as  to 
render  much  of  the  instruction  given  elsewhere  of  little  practical 
benefit. 

The  college  embraces  three  departments :  1.  A  classical  department. 
2.  A  scientific  department.  3.  An  agricultural  department.  The  fac- 
ulty consists  of  William  H.  Purnell,  president  and  professor  of  mo 
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philosophy  aud  English  literature ;  Edward  D.  Porter,  professor  of  agri- 
culture, natural  philosophy,  and  civil  eugiuceriug ;  William  D.  Mackey, 
professor  of  mathematics  and  ancient  languages ;  Charles  P.  Williams, 
professor  of  chemistry,  geology,  and  natural  history ;  Jules  Marchert, 
professor  of  modern  languages  and  military  science ;  Francis  C.  Philips, 
assistant  in  the  laboratory. 
Tho  curriculum  of  study  in  the  agricultural  department  is  as  follows: 
jL'Nioit  CLASS—  Fir*',  term.— Practic.il  iigrlculturo — Location  of  farm  and  division  into 
fields;  soils,  classification  and  mechanical  treatment;  principles  of  drajuago;  luyingont 
and  construct  ion  of  draiun.  Natural  sciences— Botany  and  physiology  of  plants;  princi- 
ples of  germination  and  growth;  analysis  and  classiii  cation.  Chemistry — Chemiul 
physics  ;  inorganic  chemistry,  nomenclature;  laws  of  chemical  combination  and  stndyof 
elements.  Related  at  allies—  Algebra, fi tioi  quadratic  equation*;  lectureson  human  anat- 
omy; physiology  anil  laws  of  health;  English  coui[H>sition,  language,  and  literature.  Sec- 
ond term. — Practical  agriculture — Farm  implements,  principles  uf  const  ruction  and  om; 
feai;inir,  hedging,  locJit  ii»*i.  Mini  plans  of  Gum  buildings.  Chemistry — Inorganic  chemiS' 
try;  study  of  the  Clemen!  s,  with  laboratory  practice;  lectures  oil  chemical  physics  and 
mineralogy.  ?» !it.ni;il  .wii-ntcs  —  Systematic  botany, classification  of  plants,  including* 
discussion  of  the  general  principles  of  classification  in  tho  different  department*  o( 
natural  history.  Related  studies— Algebra  finished ;  lirst  book  of  geometry  ;  lectures 
on  anatomy,  phy .-aology,  :i.:;d  laws  of  health;  study  of  the.  English  language.  Third 
term.— Practical  agriculture— Horticulture  ;  hot-beds,  their  construction  and  manage- 
ment; methods  of  propagating  plant:)  by  layers,  cuttings,  buddings,  grafting,  dec; 
transplanting  varieties  of  small  Anils,  and  thu  best  means  of  cultivating  them  j  ^en- 
oral  uursory  management.  Chemistry— Lectures  on  inorganic  chemistry  j  chemical 
physicsaud  mineralogy,  will:  laboratory  pr.ic-tire.  Natural  science — Practical  botany; 
characteristics  and  geographical  distribution  of  the  natural  orders,  with  their  relative 
jraand  hi      '     '       '  '  ' 


importance  ;  genera  ami    specie:)  having    agricultural,  commercial,  medicinal,  or  orna- 
mental value;  weeds  and   poisonous  pi  -..,.>.,■  

lectures  on  anatomy,  physiology,  and  li 


mental  value;  weeds  ami    [kusuiioiu   plants.     Related   studies — Geometry,  five  boots; 
lecturcson  anatomy,  physiology,  and  hygiene;  modern  history. 
Middle  class— /'ii-.-f  firia.— Practical  agriculture' — lieueral  principles  of  Etnuo 


omy,  care  and  feeding  of  M 
farm    machinery,    construct!:);]    and    management. 
qualitative  analysis,  with  laboratory  ]iractiee  ii    " 
earths,  metals,  mineral   and  orgauio  acids;    " 


PriricipleB  of  zoology,  iu.-voluiiuu.-ut,  structure,  cloNiillcation,  and   distribution  of  a 
mals;  principles  of  geology,  dynamical  and  descriptive.     Kolatcd  studies— Geo 
finished  ;  natural  philosophy,  properties  uf  matter,  force,  gravity,  pendulum,  b 


projectiles,  tuocluuiicnl  powers;  I'reiich  or  Herman.  SeeoSd  Una. — Practical  agricn 
tun,-— Animal  husbandly,  breeds  and  varieties  of  domestic  animals,  dairy-stock,  nonet, 
sheep,  swine,  poultry;  principles  of  breeding,  rearing,  training,  and  fattening;  compo- 
sition and  preparation  of  food;  management  of  honey  bees.  Chemistry— Organic 
chemistry  ;  qualitative  analysis,  with  laboratory  practice  in  thu  detection  and  separa- 
tion of  tho  elements;  chemistry  of  l.lns  germination  aud  nutrition  of  plants.  Natural 
sciences— Systematic  zoology,  natural  orders,  families,  &c;  em"  bryology,  and  peculiar 
modes  of  reproduction ;  geology,  origin  of  soils  ;  building  materials;  coal,  coal-oil, and 
metals.     Related  studies  — Mensuration  nf  linen,  surfaces,  and  solids;  measurement  of 


term. — Practical  agriculture— Horticulture,  market-gardening,  varieties  and  mode*  of 
-nltnre  of  vegetables  and  lueJr  preparation  for  market ;  fruit  culture,  apples,  pears, 
peaches,  plums,  grapes,  JLc;  methods  of  pruning  and  training,  and  study  of  diseoaM 
■f  fruit  trees  and  insects  injurious  to  vegutntiou ;  special  attention  given  to  peach 
julturo  and  management  of  orchards  Cheinislry— Orgunio  chemistry,  qualitative 
analysis,  with  laboratory  practice;  chemistry  of  decomposition  and  fermentation. 
Natural  sciences— Entomology,  classification  "f  insects,  habits  of  those  injurious  to 
/egctatiou  ;  geology  of  Delaware  mill  Eastern  .Shore  of  Maryland  and  Virginia,  with 
ipecial  study  of  deposits  nf  mar],  limestone,  iron  ores,  and  building  materials.  Ee- 
"Vted  studies— Surveying,  with    chain,  compass,  and  transit ;  field-practice   and  use  of 

iBtrumolits ;  maps  of  farm  surveys;  until-.-;:!  philosophy,  sound,  heat,  and  light; 
lieanj  audits  applications;  construction  and  uses  of  thermometers,  telescopes,  and 
nicroscopes ;  French  or  German. 

**"ilOl:  class— Fiml  term.— i'raeli. al  agi  ■ienituro — Farm  economy,  principles  of  rota- 
.  _,f  crops,  their  adaptation  to  soils,  and  markets;  cultivation  of  farm  crops,  wheat, 

..n,  grass,  and  roots,  and  their  preparation  for  market.  Chemistry— Agricultufal 
-bemistry,  composition  of  soils,  ipiuutitativc  analysis  of  domestic  manures  and  ashes  of 
jlauts.  Natural  sciences — Lectures  on  economic  geology  and  mineralogy;  diseases  of 
lo-nwrfw.  -.n!mni<i     n>w'     -n^riDnry  Murg*rv  pud  medicine      Eelat«d  studies— Mttneal 


TROGBESS  OP  INDUSTRIAL  EDUCATIOS.  471 

ilosophy,  electricity,  stotical  nml  dynamical |  civil  engineering,  principle!!  of  «m- 
nction,  strength  uf  materials;  Freud*  or  Gentian.  Stcoud  term—  Practical  ugricol- 
ra — Agricultural  book-keeping,  farm  accounts;  herd-tionk,  farm  journal;  modes  of 
iductiug  eioeriuicnts  ami  making  t hero  useful;  collection  anil  use  of  agricultural 
itistics;  history  of  agriculture.  Chemistry— Agricultural  Mieuiistry,  ([uantitativo 
alysis  of  artUklal  uiauures,  noil  tlicir  influence  on  plant  growth.  Natural  sciences — 
ctures  on  economic  geology  anil  mineralogy ;  disease*  of  domestic  animals;  veteri- 


ry  surgery  qui]  meilk-ino.     Related  similes — Natural  philosophy,  maguetifiin ; 
net  ion  and  use  of  the  telegraph  ;  physical  geography  and  meteorology,  laws  uf  (lews, 
ists,  fogs,  clouds,  rain,  hail,  snow,  and  winds,  with  local  causes  affecting  the  climate ; 


•teorological  instruments,  and  their  use  to  the  farmer;  civil  engineering,  e 
hi  of  roads,  railroads,  and  canals ;  French  or  Gorman.  Third  term. — Practical  agricnl- 
re — Horticulture,  construction  and  management  of  hot-houses ;  cold  graj)crieii  and 
chard  houses;  landscape  gardening  and  runt]  architecture;  rural  law  relating  (o 
rinre  and  conveyance  of  laud,  highways,  cattle,  and  fences.  Chemistry — Agricultural 
emistry,  tjnantitatirc  analysis  of  dairy  products  ;  chemistry  as  applied  to  the  arts  of 
aning,  dyeing,  bleaching,  and  the  manufacture  of  glass,  porcelain,  and  iron.  Natural 
icuce.- — rlxc  unduns  I'or  practice  in  geological  surveys  and  collection  of  specimens  iu 
tar.y,  /iiiilogy  ::\\<\  mineralogy.  Related  studies — Natural  philosophy,  electro-dy- 
mics,  electrolysing  and  gilding;  civil  engineering,  Held  and  ofllee  work  ;  French  or 

Candidates  for  admission  into  this  department  mnst  be  at  least  four- 
en  years  of  ape,  produce  testimonials  of  good  moral  character,  and 
.stain  an  examination  in  English  grammar,  geography,  arithmetic,  the 
ements  of  algebra,  and  history.  Students  who  satisfactorily  complete 
ie  course  of  study  will  be  entitled  to  a  diploma  as  graduate  in  ngricul- 
tre.  The  farm  contains  about  seventy  acres  of  well  improved  land, 
insisting  of  meadow,  tillage,  and  pasture  grounds.  There  are  six 
:res  of  vegetable  garden,  eight  acres  of  small  frait  trees  and 
ueyartl,  live  acres  of  apples,  pears,  peaches,  and  plums,  and  the 
bole  farm  is  well  supplied  with  stock,  tools,  and  farm  machinery.  All 
ie  students,  not  excused  on  account  of  physical  disability,  are  required 
■  labor  on  the  farm  one  to  two  hours  each  day,  except  Saturday  and 
radar,  under  the  direction  of  the  professor  of  agriculture.  Besides 
is  required  labor,  all  students  will  have  nn  opportunity  of  working  on 
ltimlity,  and  at  such  other  times  as  will  not  interfere  with  their  pie.pa- 
ition  for  the  recitation-room,  and  will  receive  for  such  labor  eight  to 
reive  cents  per  hour,  according  to  the  work  done.  The  philosophical 
iparatus  of  the  college  is  very  complete.  The  State  cabinet  has  also 
>en  transferred  to  the  college  by  an  act  of  the  legislature.  The  difler- 
it  libraries  contain  about  7. 000  volumes.  Expenses  of  students  for 
ie  year,  exclusive  of  board,  are  $7i>  00.  Board  may  be  obtained  for 
J  at)  to  s?-l  "id  per  week. 

ILLINOIS. 
The  Illinois  Industrial  University,  at  Urbana.  has  been  open  for  the 
ception  of  students  more  than  two  years.  During  the  past  year 
1  the  fences  nn  both  farms  have  been  rebuilt  or  thoroughly  re- 
tired, and  alwmt  live  miles  of  hedge  have  been  planted.  The  hedge 
impletely  surrounds  the  farms.  Forty-live  acres  of  land  sown  with. 
its  produced  1.204  bushels,  and  175  tons  of  hay  were  cut  on  121)  acres 
'  meadow  land.  There  have  been  planted  in  the  apple  orchard  2,193 
pes,  and  about  fillO  more  have  been  set  in  the  nursery  to  remain  till  a 
ace  can  lie  prepared  for  permanent  planting,  Shelter  belts  of  maples 
i  the  north  and  south,  and  of  Norway  spruce  and  Austrian  pine  on 
ie  west,  were  set  outside  the  orchard,  and  every  tenth  row  in  the  orchard 
as  left  vacant  !'<■!■  planting  an  evergreen  wind-break.  In  the  nurseries 
lere  have  I  wen  cullivied  during  the  year  for  forest  plantations  and 
lelter  bills,  .'..oiiit  a>h  trees.  1 ,11011  white  elm.  1.000  American  arbor- vita*, 
000  balsam  lir,  1,000  red  pine,  100  Austrian  pine,  100  Scotch  pine,  18 
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varieties  of  the  pear,  several  varieties  of  the  cherry,  some  tnlip  and 
sycamore  trees,  and  1 ,300  small  evergreens  for  forest.  It  is  contemplated 
to  commence  immediately  to  plant  a  timber  forest  of  one  acre^of  each 
of  the  most  approved  species  of  trees,  to  determine  the  actual  cost  and 
profit  of  artificial  forests,  and  the  relative  value  of  timber  trees  which 
may  be  grown  in  Illinois. 

Several  varieties  of  different  species  of  small  fruits  are  under  culti- 
vation, and  it  is  intended  to  make  large  additions  in  order  to  test  their 
relative  value.  Arrangements  arc  also  in  progress  to  test  a  large  num- 
ber of  garden  seeds  and  plants  and  make  a  full  report  of  the  re- 
sults. Considerable  quantities  of  vegetables  have  been  marketed  in 
the  city  of  Chicago,  and  also  in  Urbana  and  Champaign.  A  gardener's 
house  has  been  built  recently.  A  new  green  house  is  nearly  completed, 
which  will  add  largely  to  the  facilities  of  illustration  to  students,  and 
also  be  an  ornament  to  the  horticultural  department. 

The  university  embraces  the  following  departments :  1.  Agriculture, 
2.  Mechanical  philosophy  and  engineering.  3.  Chemistry.  4.  Natural 
history.  5.  Pure  mathematics.  0.  Engineering.  7.  English  language 
and  literature.  8.  German  language  and  literature.  9.  Latin  language 
and  literature.  10.  Greek  language  and  literature.  11.  History  and 
social  science.   12.  Commerce.   13.  Military  science  and  tactics. 

The  faculty  of  instruction  consists  of  John  M.  Gregory,  regent  and 
professor  of  philosophy  and  history;  William  M.  Baker,  professor  of 
English  language  aud  literature ;  Willard  F.  Bliss,  professor  of  agri- 
culture ;  A.  P.  S.  Stuart,  professor  of  theoretical  and  applied  chemistry; 
Stillman  W.  Robinson,  professor  of  mechanical  science  and  engineering, 
and  instructor  in  mining  engineering;  Thomas  J.  Burrill,  professor  of 
botany  and  horticulture ;  S.  VV.  Shattuck,  professor  of  civil  engineering, 
aud  instructor  in  mathematics;  Edward  Snyder,  professor  of  book- 
keeping and  military  tactics,  and  instructor  in  German ;  James  Bellan- 
gce,  teacher  of  architectural  and  mechanical  drawing;  Henry  M.  Doug- 
lass, assistant  teacher  of  languages;  Robert  D.  Warder,  assistant  in 
chemical  laboratory ;  Alexander  Thompson,  practical  mechanician,  and 
foreman  of  machine  shop;  John  A.  Warder,  lecturer  on  vegetable 
physiology  and  fruit-growing ;  Samuel  Teuncy,  lecturer  on  zoology. 

The  course  of  study  in  the  several  departments  is  extensive.  Entire 
liberty  of  choice  is  allowed  to  each  student  in  selecting  the  studies  he 
will  pursue.  Changes  from  one  department  to  another  can  be  made 
only  at  the  opening  of  a  term. 

The  apparatus  for  illustrating  the  various  branches  of  study  is  ample 
and  of  the  best  quality.  There  is  a  working  chemical  laboratory  with 
ables  for  a  class  of  twenty-four  students  to  work  at  once,  and  all  the 
ippliances  needed  for  making  chemical  analyses.  This  season  83,000 
vorth  of  new  apparatus  for  illustrating  the  relations  of  light,  heat,  and 
jlectricity  to  chemistry,  and  their  applications  to  agriculture  will  bo  pro- 
dded. There  is  also  a  collection  of  papier-mach4  flowers,  plants,  &c,,  pro- 
ured  from  thecelebrated  Doctor  Auzoux,  of  Paris,  several  classesof  which 
,^n  be  dissected,  being  so  much  enlarged  as  to  exhibit  to  the  eye  the 
linuteorgaus which  arcalmost invisible  inuatural  flowers;  acollectionof 
ruits  aud  grains  magnified  to  show  the  organs,  structure,  coatings,  starch, 
<u1p,  germs,  and  various  tissues;  herbariums  and  collections  of  differ- 

't  species  of  woods,  seeds,  and  grains;  aud  cabinets  of  insects,  birds, 
utiles;  mammals,  shells,  skeletons,  fossils,  minerals,  charts,  and  plates. 

ie  university  farm  and  gardens  embrace  over  1,000  acres  of  flue  im- 

oved  farming  lauds,  on  which  large  model  barns  are  being  built.  A 
t  -iia-  r  Bfiuu   it   *0  De  erected  to  illustrate  veterinary  science,  and 
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papier-mache  models  of  the  several  parts  of  the  month  and  foot  of  the 
horse  have  been  procured  to  show  the  structure  and  motion  of  these 
organisms.    The  library  contains  over  4,000  volumes,  largely  scientific. 

Tuition  in  the  agricultural,  mechanical,  engineering,  chemical,  and 
military  courses  is  free,  a  matriculation  fee  of  810  only  being  required 
on  entering  the  university,  and  $2  50  per  term  for  incidental  expenses. 

The  trustees  have  voted  to  admit  females  as  soon  as  suitable  accom- 
modations can  be  provided.    They  already  attend  the  lecture  courses. 

Students  are  paid  for  the  labor  they  perform  either  on  the  farm  or  in 
the  workshops,  and  many  young  men  pay  their  way  through  college  in 
this  manner. 

The  college  year  commences  about  the  first  of  September,  and  ends 

about  the  first  week  in  June.  It  is  divided  into  three  terms  of  fourteen, 

twelve,  and  ten  weeks  respectively.    Whole  number  of  students  during 

the  year,  IOC.    Of  these  62  are  in  the  department  of  agriculture. 

IOWA. 

No  important  changes  in  the  plan  or  course  of  study,  or  in  the  board 
of  instruction,  of  tho  Iowa  State  Agricultural  College,  at  Ames,  hare 
been  made  since  our  last  report.  The  college  has  been  from  its  com- 
mencement a  marked  success,  especially  in  the  features  that  distinguish 
it  as  an  agricultural  college.  The  students,  as  a  body,  have  shown  a 
steady  and  hearty  sympathy  with  the  government  in  its  plans,  policy,  and 
purposes.  There  has  been  throughout  the  year  a  degree  of  regularity, 
promptness,  and  cheerful  obedience  rarely  surpassed  in  any  institution. 

It  is  the  purpose  of  the  college  instruction  and  drill  to  make  profi- 
cients in  the  sciences  which  underlie  the  various  branches  of  industry, 
and  by  manual  labor  to  produce  experts  in  all  its  various  applications  to 
the  operations  of  the  garden,  farm,  and  workshop.  For  the  accomplish- 
ment of  the  former  object  a  thorough  knowledge  of  these  branches  is 
required,  under  the  instruction  of  the  professors,  in  the  recitation-room ; 
and  of  the  latter,  a  practical  application  of  the  same  by  labor  in  the  gar- 
den and  on  the  farm.  The  garden  and  farm  are,  therefore,  to  be  brought 
to  a  high  state  of  excellence,  and  in  the  manner  in  which  they  are  laid 
out,  in  the  implements  used,  in  the  processes  of  cultivation,  in  their  or- 
der and  neatness,  and,  above  all,  in  their  products,  they  are  to  ho  made 
models  and  striking  examples  of  the  results  which  artistic  skill  can 
reach  when  properly  applied  to  these  departments  of  industry.  They  are 
to  exhibit  all  the  modern  improvements,  to  illustrate  all  the  new  varie- 
ties of  fruits,  grasses,  and  esculent  roots  that  are  really  valuable,  and  to 
show  to  every  observer  the  fact  that,  when  beauty  and  profit  are  wisely 
combined,  they  ultimately  produce  the  highest  profits  reckoned  in  ac- 
tual cash.  Besides  these  important  results,  the  garden  and  farm  are  to 
be  so  managed  as  to  contribute  something  to  the  progress  of  agricultu- 
ral and  horticultural  science  and  art,  and  to  settle  many  important  ques- 
tions in  agriculture.  Such  appears  to  be  tho  aim  of  tho  management. 
The  manual-labor  system  introduced  into  the  college  has  succeeded  even 
beyond  the  expectations  of  its  advocates.  Its  influence  on  the  health, 
progress,  and  conduct  of  the  pupils  has  been  in  the  highest  degree  salu- 
tary. The  president  says :  "  From  the  experience  of  the  past  year,  and 
convictions  of  a  lifetime,  I  have  full  faith  in  the  wisdom  of  the  law  that 
requires  manual  labor  from  every  student,  and  I  believe  that  such  a  re- 
quisition is  indispensable  to  the  prosperity  of  an  industrial  school.  It 
gives  needful  exercise  and  bodily  vigor,  imparts  skill  in  the  use  of  tools, 
helps  the  student  to  defray  his  current  expenses,  applies  science  to 
practice,  and  promotes  respect  for  honorable  toil." 
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The  annual  income  derived  from  tbe  rental  of  lands  granted  by  Con- 
gress amounts  to  about  $35,000.  The  cabinet  of  tbe  college  comprises 
a  collection  of  minerals  and  the  Schaffer  Zoological  collection.  The 
board  of  trustees  have  appropriated  $2,000  for  purchasing  a  chemical 
and  philosophical  apparatus,  and  $2,500  for  tbe  purchase  of  books  for 
the  nucleus  of  a  library. 

The  college  year  commences  early  in  March,  and  closes  near  the  end 
of  November,  leaving  the  three  winter  months  for  the  principal  vaca- 
tion, which  are  profitably  employed  by  many  of  the  students  in  teaching 
in  the  winter  schools. 


The  faculty  of  the  Kansas  State  Agricultural  College,  at  Manhattan. 
consists  of  iiev.  Joseph  Denison,  president,  and  professor  of  mental  and 
moral  science  and  political  economy ;  J.  S.  Hougham,  professor  of  agri- 
cultural and  commercial  science ;  J.  W.  Davidson,  professor  of  military 
science  and  tactics  and  civil  engineering,  and  teacher  of  French  and 
Spanish ;  B.  F.  Mudge,  professor  of  natural  science  and  the  higher 
mathematics;  liev.  J.  II.  .Lee,  professor  of  the  Latin  and  Greek  lan- 
guages and  literature;  J.  Evarts  Piatt,  professor  of  mathematics  and 
vocal  music,  and  principal  of  the  preparatory  department;  Miss  Mary 
F.  Hovey,  professor  of  the  German  language  and  literature;  Mrs.  Hat- 
tie  V.  Werden,  teacher  of  instrumental  music. 

About  half  the  lauds  granted  to  this  college  by  tbe  national  govern- 
ment have  been  sold,  and  the  income  from  interest  on  the  sales  now 
amounts  to  $10,000  annually.  The  State  has  also  this  year  made  a  do- 
nation of  about  $30,000,  which  sum  is  to  be  expended  principally  in  de- 
veloping the  agricultural  department.  It  is  hoped  that  this  aid  will  se- 
cure an  enlargement  of  the  farm  to  400  acres.  It  is  proposed  to  add  a 
department  of  veterinary  science  as  soon  as  tbe  funds  will  jmrmit. 

Tbe  organization  of  tbe  labor  system  among  the  students  has  been 
improved,  and  twenty  acres  of  green-award  land  have  been  broken  up 
and  added  to  that  previously  under  cultivation,  making,  in  all,  sixty 
acres  of  cultivated  land  on  which  the  students  labor  and  on  which  experi- 
mental processes  are  conducted. 

Tbe  college  has  a  well-selected  library  of  about  3,000  volumes,  which 
is  constantly  increasing ;  also  a  good  assortment  of  philosophical  and 
chemical  apparatus,  au  extensive  cabinet  of  minerals  and  ores,  and  a 
good  collection  of  specimens  illustrating  the  geology  of  Kansas. 

Tuition  is  free,  except  in  instrumental  music.  Contingent  fee,  $3  a 
term.    Board,  $3  25  per  week. 

KENTUCKY. 

In  tbe  annual  reports  for  1867  and  1869  accounts  were  given  of  the 
jstablishment  of  the  Agricultural  and  Mechanical  College  of  Ken- 
-""ky  University,  at  Lexington,  in  1866.  It  has  now  been  in  successful 
■ueration  nearly  five  years,  and  we  notice  with  interest  the  increasing 
■rosperity  of  this,  the  first  college  organized  under  the  act  of  Congress 
impropriating  lands  for  the  endowment  of  Industrial  Colleges. 
n,u*  library  of  the  university  contains  10,000  volumes.     Whole  nnm- 

-  n  students  during  the  year,  810 ;  of  these,  300  were  in  the  Agricul- 
■-  and  Mechanical  College. 

■  ''"nts  are  permitted  to  receive  instruction,  without  extra  charge, 
■    '■•■    •{  the  classes  of  the  College  of  Arts,  enabling  them  to  study  Latin, 

-  — *     *~v.  and  *■*■  obtain  a  thorough  classical  as  well  as  scientific  edu- 
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The  number  of  students  in  attendance  at  the  Agricultural  and  Me- 
chanical College  hist  session  was  300;  whole  number  enrolled  in  the 
University,  772.    Thc.v  were  from  thirty-three  States  and  countries. 

The  success  of  this  institution  Is  mainly  due  to  the  indefatigable  ex- 
ertions of  the  regent,  J.  B.  Bowman.  In  reviewing  his  annual  rc< 
ports  we  notice  the  steady  development  of  his  plans  for  continued  im- 
provement. Devoting  his  life,  fortune,  and  energies  to  the  cause  of 
education,  it  is  not  surprising  that  this  young  institution  has  made  so 
rapid  advancement,  and  that  it  now  ranks  among  the  very  first  of  its 
class  in  the  conutry.  The  corps  of  professors  numbers  more  than  thirty, 
many  of  them  distinguished  and  experienced  educators. 

Tke  agricultural  department. — The  college  farm  is  located  on  the  beau- 
tiful estate  of  Ashland,  the  homestead  of  Henry  Clay,  purchased  for  the 
purposes  of  education  by  Mr.  Bowman,  the  founder  and  regent  of  the 
University. 

Practical  instruction  iu  agriculture  is  given  in  two  departments,  the 
compensated  and  uncompensated,  choice  of  which  is  left  to  the  student. 
The  labor  on  the  farm,  in  the  garden,  and  in  the  mechanical  shops  is 
almost  entirely  performed  by  tho  students,  where  they  are  required  to 
work  two  hours  daily  without  pay,  except  those  wishing  to  pay  a  por- 
tion of  the  expenses  of  their  education  by  their  labor,  who  are  paid  five 
to  ten  cents  per  hour  during  the  first  year,  and  ten  to  twenty  cents 
during  the  second  and  third  years,  according  to  the  labor  performed. 
Many  of  the  students  pay  a  large  part  of  the  expense  of  their  education 
in  this  way.  The  labor  is  performed  under  the  direction  of  superinten- 
dents skilled  in  their  business.  By  adopting  the  club  system  of  board- 
ing, students  have  reduced  their  entire  annual  expenses  to  about  $100 
each. 

A  series  of  experiments  has  been  made  in  the  manufacture  of  sorghnm 
sirup  from  sorghum  grown  upon  the  farm,  by  which  a  superior  article  has 
been  obtained,  worth  §1  per  gallon.  Ten  acres  of  broom-corn  have  been 
planted,  from  which  three  hundred  dozen  brooms  have  been  made,  and 
twenty  acres  will  be  planted  next  season.  Additional  experiments  on 
the  farm  will  soon  be  instituted,  which,  it  is  hoped,  will  develop  prin- 
ciples of  importance  both  to  the  studeut  aud  the  agricultural  interests 
of  the  country.  The  gardens,  orchards,  vineyards,  and  greenhouse 
plants  have  been  cultivated  with  much  success,  and  the  products  sold 
in  the  city  market,  where  the  college  has  a  permanent  stall.  Forty 
cows  have  been  purchased  for  carrying  on  the  dairy  business,  from  which 
it  is  intended  to  supply  the  milk  for  the  University  boarding-houses  and 
the  people  of  Lexington.  Although  the  farm  has  not  been  so  profitable 
as  the  horticultural  department,  both  have  succeeded  to  the  satisfac- 
tion of  the  managers,  an*  ultimate  success,  as  experience  matures,  is 
considered  certain. 

Horticultural  department. — This  department  embraces  tho  ornamental 
and  experimental  grounds  at  Ashland  and  Woodlands,  including  gardens, 
orchards,  vineyards,  nurseries,  propagating  houses,  greenhouses,  and 
arboreta.  Students  laboring  in  this  department  are  under  the  supervision 
of  a  skillful  superintendent,  who  is  competent  to  give  them  thorough  in- 
struction in  horticulture  and  landscape  gardening;  and  they  have 
ample  facilities  for  the  practical  application  of  tho  principles  of  botany 
and  vegetable  physiology,  and  for  ;i  thorough  knowledge  of  the  art  of 
grafting,  budding,  and  planting,  and  the  general  care  and  culture  of  all 
kinds  of  trees,  shrubs,  and  llowers. 

The  median  ieul  department. — The  mechanical  department  has  been  or- 
ganized under  the  name  of  the  '•  Ashland  Mechanical  Works,"  by.t 
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erection  of  fine  largo  buildings  for  shops  of  various  kinds,  which  have 
been  fitted  up  with  the  most  approved  machinery  for  the  manufacture 
of  all  kinds  of  agricultural  and  mechanical  implements,  including  reap- 
ers and  mowers,  wagons,  plows,  and  cultivators.  Aud  in  the  wood- 
shops,  iron-shops,  paint-shops,  and  shoe-shops,  skilled  artisans  are 
employed,  who,  under  the  general  supervision  of  an  experienced 
superintendent,  give  practical  instruction  to  a  large  number  of  young 
men  in  the  various  mechanic  arts.  With  these  liberal  and  unusual 
advantages  young  men  have  an  opportunity  ot  learning  a  good  trade 
either  at  tho  anvil,  the  lathe,  the  bench,  or  with  the  brush,  while  at  the 
same  time  defraying  a  large  portion  of  the  expenses  of  their  education. 
In  the  last  published  catalogue  it  is  shown  that  several  were  paid 
upwards  of  $100  each ;  in  some  few  cases,  from  9250  to  9300.  These 
young  men  received  honorable  notice,  and  were  rewarded  with  the  first 
honors.  These  results  prove  the  advantages  of  such  institutions  to  in- 
dustrious and  deserving  young  mechanics  ambitions  to  obtain  a  practical 
education.  A  good  beginning  has  been  made  in  this  department.  Daring 
the  year  a  commodious  barn  worth  $2,100  and  a  cottage  worth  $1,000  have 
been  built ;  fourteen  houses,  dormitories,  and  club-buildings  thoroughly 
repaired ;  seventy-two  rooms  painted,  white-washed,  and  prepared  for 
occupation;  three  thousand  six  hundred  and  forty-two  feet  of  plant 
fence  built ;  agricultural  implements,  barns,  aud  greenhouses  repaired; 
additions  made  to  propagating  houses;  the  small  tools  for  the  machine- 
shop  aud  blacksmith  shop  made,  besides  much  other  important  work 
necessary  to  bo  done  on  the  farm  and  buildings.  Twenty-two  two-horse 
wagons  have  been  manufactured j  sixty-four  two-horse  plows;  forty- 
three  one-horse  plows;  sixty  cultivators ;  fifty  patent  tracks;  twenty- 
two  mowers  painted  and  repaired ;  thirty-five  senior  combined  Climax 
machines;  five  harrows,  and  much  other  useful  machinery;  and  one  hun- 
dred and  thirty-five  mowers  have  been  painted  and  set  up. 

MARYLAND. 

The  Maryland  Agricultural  College,  at  Hyattsville,  has  opened  this 
year  with  encouraging  prospects.  The  number  of  students  in  attend- 
ance is  much  larger  than  at  any  previous  time.  Regular  lessons  are 
given  in  practical  farming,  horticulture,  floriculture,  experimental  sci- 
ence, and  natural  history,  to  every  class  in  college.  A  provision  has 
been  made  for  carpenter  and  blacksmith  shops  for  the  benefit  of  such 
students  as  have  a  taste  for  these  mechanic  arts. 

The  college  building  is  spacious  and  substantial,  and  in  thorough  re- 
pair. It  has  fine  and  convenient  chambers,  and  is  well  ventilated  and 
vanned.  It  is  also  lighted  throughout  with  gas,  and  combines  every 
•equisite  for  a  comfortable  home.  The  farm,  buildings,  roads,  and  lawns 
n"e  being  improved  as  rapidly  as  tho  funds  will  admit.  The  college  is 
■ow  tree  from  debt,  and  the  income  meets  all  its  liabilities. 

The  scholastic  year  is  divided  into  two  terms,  with  one  regular  vaca- 
iwfl,  which  begins  the  last  week  in  June,  and  closes  tho  middle  of  Sep- 
f-nber. 

Tho  first  term  opens  on  the  15th  of  September,  and  closes  with  Jan- 

■-■  r.    The  second  term  begins  the  1st  of  February,  and  ends  with  the 

■■'cge  year  tho  last  of  June. 

V  "-iniiity  consists  of  Rev.  Samuel  Regester,  president  and  professor 

-'■...  ricionce  and  evidences  of  natural  and  revealed  religion;  Nich- 

i.  Worth  in  gton,  professor  of  mental  philosophy,  English  language, 

"•*.     itnraturc ;   Alfred  Herbert,  professor  of  the  natural  sciences,  m- 

1,111    />hnmir*™  inr)  its  applications,  geology,  botany,  and  mineral- 


PLATE  XXXL 


PROGRESS  07  INDUSTRIAL  EDUCATION.  477 

ogy;  Battista  Lorino,  professor  of  Latin,  Greek,  French,  German,  Ital- 
ian, and  Spanish ;  Phi).  Moore  Leakin,  professor  of  mathematics,  pure 
and  mixed,  including  experimental  surveying,  mensuration,  etc. ;  Francis 
A.  Sopor,  instructor  in  military  tactics  and  tutor  in  mathematics;  Wil- 
liam E,  Waggener,  tutor  in  the  preparatory  department ;  and  J.  Esputa, 
professor  of  instrumental  and  vocal  music. 

The  number  of  students  during  the  year  ending  in  Jaue,  1870,  was 
08.  The  present  number  is  1 18,  60  of  whom  are  State  students, 
who  receive  their  tuition  and  have  the  use  of  text-books  free  of  cost 
The  expense  is  paid  from  au  annual  donation  of  $6,000,  made  by  the 
State  for  this  purpose. 

MASSACHUSETTS. 

In  previous  reports  on  the  Massachusetts  Agricultural  College,  at  Am- 
herst, we  have  spoken  principally  of  its  endowment,  buildings,  and 
course  of  instruction.  These  objects  have  thus  far  required  a  large 
share  of  the  attention  of  the  trustees  and  faculty  of  the  institution.  The 
operations  of  the  farm,  tho  orchard,  and  the  garden,  which  are  of  no 
less  interest  to  the  farmer,  have  not  been  entirely  neglected,  however. 
A  foundation  has  been  laid  for  carrying  out  the  details  of  scientific  and 
practical  agriculture  to  their  full  extent.  Only  within  two  years  has 
any  important  step  been  taken  by  way  of  improvement  and  experi- 
ment on  the  farm.  Much  time  has  been  expended  in  laying  it  oat, 
in  fencing,  under-draining,  grading,  and  constructing  the  necessary 
roads.  During  the  last  season  there  were  raised  on  the  farm  150  tons 
of  hay,  700  bushels  of  coru,  COO  bushels  of  oats,  and  600  bushels  of  po- 
tatoes. Two  hundred  and  fifty  standard  pear  trees,  50  peach  trees,  and 
25  apple  trees  have  been  set.  Also,  2,U00  grape  vines,  mostly  Concords, 
Bet  six  feet  apart,  in  rows  nine  feet  apart,  and  staked  with  chestnut 
pickets  five  feet  long.  It  is  designed  to  support  them  with  wire  trel- 
lises. Several  acres  are  devoted  to  small  fruits  and  vegetables.  Large 
quantities  of  currants,  raspberries,  strawberries,  asparagus,  and  rhu- 
barb have  been  set.  It  is  proposed  to  institute  a  series  of  experiments 
with  the  sugar-beet,  for  the  purpose  of  determining  what  varieties 
are  best  suited  to  the  soil  and  climate  of  Massachusetts,  and  what  per- 
centage of  sugar  may  be  expected  from  them. 

A  beginning  has  beeu  made  iu  stock-breeding.  Twelve  thorough- 
bred cattle  are  on  the  college  farm,  consisting  of  Short  horns,  Devons, 
Ayrshires,  and  Jerseys,  purchased  of  the  best  breeders  in  the  country ; 
also  about  forty  natives,  besides  twenty -five  Southdown  sheep,  and 
twenty-four  swine  of  the  Suffolk,  Berkshire,  and  Chester  white  breeds. 

The  theoretical  and  practical  instruction  in  agriculture  has  been  un- 
der the  direction  of  Professor  Levi  Stockbridge,  who  has  devoted  him- 
self with  much  zeal  and  success  to  this  department. 

The  faculty  consists  of  William  S.  Clark,  president,  and  professor  of 
botany  and  horticulture ;  Levi  Stockbridge,  professor  of  agriculture ; 
Henry  H.  Goodelt,  professor  of  English,  French,  and  German  lan- 
guages; Samuel  F.  Miller,  professor  of  mathematics  and  farm  engin- 
eering; Charles  A.  Goessiuaun,  professor  of  chemistry;  Henry  E.  Al- 
vord,  professor  of  military  science  and  tactics ;  H.  S.  Barlow,  instructor 
in  rhetoric  and  elocution  ;  James  Law,  lecturer  on  diseases  of  domestic 
animals;  Charles  L.  Flint,  lecturer  on  dairy  fanning;  Calvin  Cutter, 
lecturer  on  hygiene;  Joseph  White,  lecturer  on  civil  polity;  Jabez 
Fisher,  lecturer  on  market  gardening;  Edward  Hitchcock,  lecturer  on 
comparative  anatomy ;  Marshall  I*.  Wilder,  lecturer  on  the  culture  of 
fruits  and  flowers,  and  the  art  of  producing  new  and  valuable  varieties ; 
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A.  S.  Packard,  jr.,  lecturer  on  useful  and  injurious  insect* ;  E.  S.  Snail, 
lecturer  on  physics;  George  B.  Loriog,  lecturer  on  s  bock -farming ;  L. 
Clark  Seelye,  lecturer  on  English  literature;  John  Griffin,  gardener; 
A.  J.  Marks,  acting  farm  superintendent. 


The  trustees  of  tho  State  Agricultural  College,  at  Lansing,  have 
completed  during  the  present  year  a  new  and  commodious  dormitory 
for  the  accommodation  of  students,  and  a  farm  house  for  the  superin- 
tendent of  tho  farm.  Tlie  lands  granted  by  the  national  government 
have  been  put  into  the  market,  and  arc  being  rapidly  sold  under  the 
direction  of  the  agricultural  land-grant  board,  cousistiug  of  the  gov- 
ernor, auditor  general,  secretary  of  state,  state  treasurer,  attorney  gen- 
eral, and  commissioner  of  the  State  land  office.  It  is  believed  that  the 
income  derived  from  the  sate  of  these  lands  will  soon  make  the  college 
a  self-sustaining  institution.  The  corps  of  instruction  has  been  enlarged 
by  tho  addition  of  »  professor  in  botany  and  an  instructor  in  the  French 
language. 

The  faculty  as  now  constituted  consists  of  T.  C.  Abbot,  president  and 
professor  of  mental  philosophy  and  logic;  Manly  Miles,  professor  of 
practical  agriculture,  and  superintendent  of  the  farm;  B.  C.  Kedzie, 
professor  of  chemistry;  Sauford  Howard,"  secretary;  George  T.  Pair- 
child,  professor  of  English  literature ;  Albert  J.  Cook,  professor  of  zool- 
ogy and  entomology;  Will.  W.  Tracy,  instructor  in  horticulture  and 
superintendent  of  the  gardens ;  Richard  Haigh,  jr.,  assistant  secretary; 
William  J.  Beal,  lecturer  on  botany;  J.  J.  Golard  Fernand,  instructor 
in  French ;  8.  9.  Rockwell,  steward ;  Charles  B.  Stowe,  foreman  of  the 
farm ;  Edwin  Hume,  assistant  foreman  of  the  farm. 

The  departments  of  instruction  were  given  in  the  report  for  1868. 
The  course  of  study,  with  the  textbooks  used,  is  as  follows:     • 

Freshman  class.— First  half  gear— Algebra,  Davits;  history,  Weber;  geometry, 
Bobiiiitmi;  book- keeping,  May  how.  Second  half  i/pnr— Trigonometry,  Eobinson;  «nr- 
Yoyiufi,  Davies ;  practical  ugricidturc,  led  ures ;  geology,  Dana. 

Hophomobb  class.— I'irit  half  year—  English  literature,  Chambers,  Spauliling;  bot- 
any, Gray;  eloraeutary  cbi'iuistry,  Rohcoo.  Sti:ond  half  year — Entomology,  Packard; 
analytical  chemistry,  Kedzie;  botany, Gray,  Darlington,  LukIIoy;  horticulture,  Thomas, 
Fuller,  Henderson. 

Junior  cuss.— firs!  half  gear— Physic?,  Snell's  Olmsted;  agricultural  chemistry, 
lectures;  inductive  logic,  Hersctiel.  ^Second  half  ytar — Physics,  Miller;  meteorology, 
lectures;  rhetoric,  Whktoly,  Day's  Praxis;  animal  physiology,  Dalton. 

Seniou  class.— firs  I  half  gear—  Zoology.  Carpenter;  practical  agriculture,  lectures; 
noutal  philosophy,  Waylaud ;  astronomy,  Snail's  Olmsted;  FVcnch,  Otto.  Second  half 
,enr— Laudsc::]"'  Kiirderiiiis;:,  Dnwuing,  Kemp;  civil  i-iifrineeriiig,  Mahon ;  moral  ptll- 
osophy,  Fairchild ;  political  economy,  Carey,  Walker ;  French,  Otto,  Do  Fivas. 


Among  other  means  of  improvement  besides  the  foregoing  may  be 
lentioucd  the  college  farm  of  (176  acres,  30(1  of  which  are  under  cultiva- 
■on ;  the  botanical  gardens  of  trees,  shrubs,  and  herbaceous  plants,  and 

soinuiodious  greenhouse;  the  vegetable  gardens,  small  frnit  garden, 
•»ple  orchard,  pear  orchard,  general  lawn,  and  grounds;  the  Galloway, 
vjTsliiro,  Devon,  and  Short- horn  cattle;  Essex,  Berkshire,  Suffolk,  and 
tester  White  swine ;  Southdown,  Cotswold,  Spanish  Merino,  and  Black- 
»ced  llighland  sheep;  chemical  laboratory  and  apparatus;  philosophic 
il  and  mathematical  apparatus;  museum  of  animals  and  minerals;  the 
jooley  herbarium ;  museum  of  vegetable  products;  library  and  reading- 
"  '      buildings,  workshops,  and  tools. 

i  lents  are  paid  for  the  labor  they  perform  on  the  farm  according 
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U>  tbeir  ability  and  fidelity.    The  highest  wages  paid  the  present  year 
hare  bean  seven  ami  a  half  cents  per  boor. 

Persons  who  desire  to  pursue  any  of  tbo  branches  related  to  agricul- 
ture, such  m chemistry,  botany,  animal  physiology,  etc.,  may  be  received 
for  u  shorter  period  than  is  required  for  a  full  course.  Candidates  for 
admission  into  the  freshman  class  mast  not  be  less  than  fifteen  years  of 
age,  and  must  sustain  a  thorough  examination  in  arithmetic,  geography, 
grammar,  reading,  spelling,  and  penmanship. 

Whole  uuniber  of  students  in  the  college  for  the  year,  120;  of  which 
81  were  in  the  agricultural  course,  2  in  the  special  course,  3o  in  the  pre- 
paratory course,  and  10  are  ladies. 

MINNESOTA. 

The  design  of  the  University  of  Minnesota,  at  8t.  Anthony,  is  to  enable 
the  student,  after  he  leaves  the  public  high-school,  to  complete  his 
education  by  such  course  of  additional  study  as  he  may  designate. 
At  present  the  university  is  doing  in  its  preparatory  school  much  of  the 
work  of  the  high  schools,  which,  owing  to.  their  limited  number,  they 
are  not  yet  able  to  perform.  As  soou  as  these  high  schools  can  do 
all  of  this  work  it  is  proposed  to  dispense  with  the  preparatory 
school,  and  it  is  announced  by  the  board  of  regents  that  the  English 
branch  will  be  discontinued  at  the  close  of  the  academic  year  1870-'71. 
The  several  departments  of  the  university,  as  now  organized  and  in 
operation,  are  as  follows:  1.  The  preparatory  school;  2.  The  collegiate 
department;  3.  The  college  of  science,  literature,  and  the  arts;  4.  The 
college  of  agriculture  and  the  mechanic  arts,  it  is  designed  to  organize 
a  department  of  law  and  a  department  of  medicine  as  soon  as  the  means 
of  fhe  university  will  permit. 

The  faculty  of  the  college  of  agriculture  and  the  mechanic  arts  con- 
sists of  William  W.  Folwell,  president;  Daniel  A.  Robertson,  professor 
of  agriculture;  Richard  W,  Johnson,  professor  of  military  science;  Ar- 
thur Beardsley,  professor  of  civil  engineering  and  industrial  mechanics; 
Edward  II.  Twining,  professor  of  chemistry  and  instructor  in  natural 
sciences  and  in  French;  Mahlon  Dainbridge,  superintendent  of  the  farm 
and  instructor  in  practical  agriculture. 

The  course-  of  instruction  in  agriculture  embraces  the  following 
branches  and  plan  of  study : 

1.  Chemistry  ;  Including  geology  aud  mineralogy,  with  practical  Instructions  in  tbo 
nature  aud  origin  of  soils  and  tbeir  analysis,  fertilizers,  food,  processes  of  the  dairy, 
sugar-factory,  Ac. 

X.  Rolany  ;  with  practical  instructions  in  horticulture  and  pomology,  arboriculture, 
improvement  of  varieties,  cereals,  textile  fabrics,  &c. 

3.  Zoology;  including  anatomy,  entomology,  and  ornithology,  with  practical  instruc- 
tions iu  stock-breeding,  veterinary  science,  insects  injurious  to  vegetation,  poultry, 
and  pisciculture. 

4.  i'hgtics;  including  meteorology  and  climatology,  with  practical  instructions  on 
the  effects  of  light,  beat,  and  electricity,  theory  of  winds  and  storms,  and  acclimation 
of  plants  and  animals. 

5.  Alahanici ;  including  engineering,  architecture,  with  practical  instructions  in 
construction  and  tests  of  farm  implements  and  machinery,  roads,  ditching,  fencing, 
farm  buildings,  and  grounds. 

ti.  liconomie*;  with  practical  instructions  in  the  general  theory  and  prat1  (ice  uf  agri- 
culture. ivnt.  wages,  acciiinits,  markets,  nnd  transportation. 

7.  JurinpriiileiKf  ;  ineltuling  tin1  history  and  literature  of  agriculture,  with  t ounces  of 
lands,  laws  of  high  way?.,  tas.it  inn,  est  rays,  contracts,  etc. 

This  course  of  study  occupies  two  years.  Applicants  who  have  com- 
pleted any  scientific  course  of  the  collegiate  department  nre  admitted 
without  further  examination.  Other  applicants  must  lie  at  least  sixteen 
years  of  age,  and  pass  satisfactory  examinations  in  the  English  language, 
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arithmetic,  algebra,  geometry,  plain  trigonometry,  mensuration,  indus- 
trial drawing,  geography,  and  elements  of  botany,  zoology,  chemistry, 
physics,  and  general  history.  Students  who  satisfactorily  complete  the 
course  of  study  in  this  department  will  receive  the  degree  of  bachelor 
of  agriculture,  but  any  person  not  a  candidate  far  this  degree,  who 
appears  to  be  competent  to  receive  the  instruction  given,  may  attend 
the  classes  and  undergo  examination  in  any  subject,  and  if  successful, 
will  receive  a  certificate  to  that  effect.  A  special  coarse  of  instruction 
in  this  departmeut  will  be  opened  about  the  1st  of  November,  and  con- 
tinue during  the  winter  months,  if  there  should  be  a  sufficient  number 
of  applications  to  warrant  the  undertaking. 

The  scholastic  year  commences  near  the  1st  of  September,  and  closes 
about  the  end  of  June.  It  is  divided  into  three  terms,  with  three  vaca- 
tions. Tuition  in  all  the  departments  is  free.  Board  in  families  may 
be  obtained  for  Si  per  week.  In  the  boarding  club  it  lias  not  exceeded 
$2  per  week. 

MISSOURI. 
The  act  of  the  legislature  for  locating  the  Agricultural  and  Mechanical 
College,  in  connection  with  the  University  of  the  State  of  Missouri,  at 
Columbia,  Daniel  Read,  LL.  D.,  president,  was  approved  February  24, 
1870,  and  the  conditions  required  of  the  citizens  of  Boone  County,  to 
donate  630,000  and  an  experimental  farm  of  not  less  than  640  acres, 
were  complied  with  on  the  3d  of  June  following.  Measures  were  imme- 
diately taken  to  put  this  college  into  operation,  and  one  professor  of 
agriculture,  C.  0.  Swallow,  the  State  geologist,  has  been  appointed,  and 
a  class  formed  which  is  now  receiving  instruction  from  Prof.  Swallow  and 
the  professors  of  the  university  in  the  different  branches  which  form  the 
course  of  study  in  this  department.  Sufficient  income  will  not  for  some  time 
be  derived  from  the  land  granted  by  Congress  for  the  support  of  a  full 
corps  of  professors,  but  the  agricultural  course  will  be  continued  in 
connection  with  the  university,  and  be  enlarged  by  adding  new-studies 
and  increasing  the  number  of  professors  as  the  pecuniary  means  permit, 
till  a  college  complete  in  itself,  with  an  independent  faculty,  is  estab- 
lished. Arrangements  will  be  made  immediately  for  the  employment  of 
students  in  cultivating  the  university  garden  and  making  improve- 
ments and  experiments  on  the  farm,  by  which  they  may  be  able  to  pay 
a  portion  of  the  expense  incurred  in  pursuing  their  college  course. 

The  farm  is  beautifully  located  on  the  north  side  of  the  Missouri 
Itiver,  and  contains  a  valuable  mansion  worth  $15,000  or  $20,000,  which 
is  of  special  value  for  the  accommodation  of  students,  and  two  large 
vineyards  in  a  nourishing  condition.  By  the  terms  of  the  law,  this  land 
,au  never  be  converted  to  any  other  use  than  that  of  the  college  farm 
for  instruction  in  practical  and  scientific  agriculture. 

In  conducting  experiments  on  the  farm,  the  land  is  to  be  divided  into 
ields,  each  to  be  designated  by  a  particular  name.  The  quantity  of  ground 
"i  voted  to  each  experiment  and  the  character  of  the  soil  are  to  be  accn- 
■  !>.tely  defined.  If  cultivated,  the  mode  of  treatment  of  the  crop,  the 
ust,  and  the  profit  and  loss  arc  to  bo  definitely  stated,  and  credited  or 
"irged  to  the  farm,  as  the  case  may  be.  Students  working  on  the 
u.ui  or  in  the  garden  will  be  allowed  ten  to  fifteen  cents  per  hour,  accord- 
■"j  to  their  skill  and  the  amount  of  work  performed. 

rhree- fourths  of  the  income  derived  from  the  lands  given  by  the  con- 
■iiossional  grant  are  to  be  appropriated  for  the  support  of  the  Agricol- 
■ural  and  Mechanical  College,  and  one-fourth  for  the  support  of  the 
■iniinrti  «*  Mi. ips  ^nd  Metallurgy.    Proposals  were  made  by  different 
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counties  for  the  location  of  the  latter  in  their  territory.  Iroo  County 
offered  to  give  883,000,  5,000  acres  of  land,  and  20  acres  for  a  site  for 
the  school ;  Phelps  County,  975,000,  7,500  acre3  of  land,  and  a  site.  It 
has  heen  recently  located  at  Holla,  in  Phelps  County,  where  a  college 
building,  costing  about  $15,000,  is  soon  to  be  erected. 

Whole  number  of  .students  in  the  University  during  the  year,  243.    A 
portion  of  these  have  been  pursuing  agricultural  studies. 
KEBBASKA. 

The  congressional  graut  of  90,000  acres  iu  land  scrip,  made  to  the  State 
of  Nebraska,  has  beeu  accepted,  and  commissioners  have  beeu  appointed 
to  select  the  lands.  In  order  to  carry  out  the  object  of  the  National 
Government  in  making  this  donation,  the  legislature  of  tho  State  passed 
an  act,  approved  February  15,  1  SCO,  to  establish  a  University  to  be  called 
the  University  of  Nebraska.  It  is  located  at  Lincoln,  the  capital  of  the 
State,  and  is  governed  by  a  board  of  regents,  consisting  of  the  governor, 
the  superintendent  of  public  instruction,  the  chancellor  of  the  University, 
and  three  persons  from  each  judicial  district,  appointed  by  the  legisla- 
ture. The  University  embraces  six  departments:  1.  A  college  of 
ancient  and  modern  literature,  mathematics,  and  natural  science :  2.  A 
college  of  agriculture ;  3.  A  college  of  law ;  4.  A  college  of  medicine ; 
5.  A  college  of  practical  science,  civil  engineering,  and  mechanics;  6.  A 
college  of  fine  arts.  Each  department  or  college  will  have  a  corps  of 
instructors,  and  when  the  plan  of  instruction  is  fully  developed,  and  all 
tho  colleges  arc  in  operation,  fifty  professors  will  be  required  to  constitute 
the  different  faculties.  The  several  buildings  of  the  University  are  to 
be  erected  within  a  radius  of  four  miles  from  the  State-house,  and  the 
immediate  government  of  each  college  will  be  by  its  own  faculty. 

No  person  is  to  be  deprived  of  the  privileges  of  the  institution  be- 
cause of  age,  sex,  color,  or  nationality.  A  matriculation  fee  of  85  will 
be  required  for  admission  into  any  department  of  the  University ;  but 
applicants  residing  within  the  State,  or,  being  non-residents,  who  pay,  or 
whose  parents  pay,  a  school-tax  of  $30  or  move  to  the  State,  and  who  pass 
the  prescribed  examinations  successfully,  will  not  bo  required  to  pay 
any  tuition  during  the  term  of  four  years.  All  other 'students,  and  all 
who  elect  to  remain  under  instruction  for  a  longer  time  than  four  years, 
nil]  be  required  to  pay  such  fees  as  the  board  of  regents  may  determine. 
Persons  who  produce  a  certificate  from  a  county  superintendent  of  the 
common  schools,  certifying  that  they  have  passed  honorably  through 
the  course  of  study  prescribed  iu  a  high  school  under  the  common-school 
laws  of  the  State,  may  be  admitted  to  any  college  of  the  University 
without  further  examination.  Other  applicants  for  admission  will  bo 
required  to  pass  an  examination  in  the  course  of  studies  prescribed  by 
the  board  of  regents. 

In  the  College  of  Agriculture  there  are  to  be  six  professors:  A  pro- 
fessor of  applied  chemistry,  of  botany,  of  agriculture,  of  horticulture, 
of  meteorology  and  climatology,  of  veterinary  surgery,  and  ;v  superin- 
tendent of  tho  model  farm. 

In  February,  1SR0,  the  legislature  of  the  State  appropriated  $10(1,000 
to  be  derived  from  the  sale  of  its  own  lands,  for  the  "  construction  and 
erection  of  a  suitable  building  for  a  State  University  and  agricultural 
college."  In  pursuance  of  this  act  a  beautiful  four-story  building  has 
been  erected  at  Lincoln  during  the  present  year,  and  is  now  ready  for 
occupancy.  The  board  of  regents  are  about  to  organize  the  faculty  and 
prescribe*  a  curriculum  of  study,  and  the  University  will  soon  be  opened 
for  the  reception  of  students.  Two  sections  of  the  State  lands  have  been 
31  A 
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set  apart  for  a  model  farm,  upou  which  improvements  will  be  eommeucfli 
aa  soon  as  the  agricultural  college  is  opened. 
NEW  HAMPSHIRE. 

The  trustees  of  the  New  Hampshire  College  of  Agriculture-  and  Me- 
chanic Arts,  at  Hanover,  are  making  progress  in  establishing  this 
institution  on  a  firm  basis.  The  general  government  of  the  institution 
is  vested  in  nine  trustees,  five  of  whom  aro  appointed  by  the  governor 
of  the  State,  and  four  by  the  trustees  of  Dartmouth  College.  Its  connec- 
tion, therefore,  with  Dartmouth  College  is  such  as  to  secure  to  it  all  the 
advantages  which  can  result  from  the  wisdom  and  experience  of  that 
institution,  and  at  the  Bame  time  enable  it  to  retain  all  the  rights  ami 
privileges  which  pertain  to  it  as  a  separate  organization  in  accomplish- 
ing the  particular  objects  for  which  it  was  established. 

The  new  college  building  is  now  nearly  completed,  and  will  soon  be 
opened  for  the  reception  of  students.  It  is  called  Culver  Hall,  in  honor 
of  the  late  David  Culver,  who  was  the  principal  contribntor  to  its 
erection.  It  is  a  large  and  elegant  building,  100  feet  loug  by  CO  wide, 
and  four  stories  high.  The  basement  is  made  of  granite,  and  the  super- 
structure of  bricks  of  the  best  quality.  The  rooms  of  the  first  story 
are  designed  as  depositories  for  improved  agricultural  implements  and 
models  of'machinery  employed  in  the  mechanic  arts.  The  second  con- 
tains a  lecture-room  sufficiently  large  to  accommodate  500  persons,  si 
chemical  laboratory  for  the  use  of  students,  and  a  room  for  a  library.  In 
the  third  story  are  recitation-rooms,  a  room  for  lectures  on  natural  his- 
tory, and  one  for  a  museum  of  the  agricultural  products  of  the  State. 
The  fourth  is  designed  for  the  museum  of  natural  history.  The  building 
is  complete  iu  all  its  arrangements,  and  surpasses  all  other  buildings 
which  have  been  erected  in  couuection  with  Dartmouth  College.  For 
the  erection  of  this  building  $23,000  were  derived  from  the  estate  of 
Mr.  Culver,  815,000  were  appropriated  by  the  State  legislature,  and 
$12,000  have  been  received  from  private  donations. 

The  college  farm  contains  158  acres  of  excellent  land,  and  embraces 
a  great  variety  of  soils.  It  joins  the  college  grounds  ou  which  Culver 
Hall  is  situated.  Seventy- two  acres  of  the  farm  are  tillage  land, 
twelve  acres  wood  laud,  and  the  remainder  pasturage.  Nearly  all  the 
land  could  be  easily  converted  into  tillage  if  desired.  The  farm  was  pur- 
chased by  Hon.  Johu  Couant,  and  presented  to  the  college,  and  hi 
his  honor  it  has  been  named  the  Conant  farm.  Mr.  Conaut  has  accu- 
mulated a  property  of  8100,000  by  farming,  aud  has  done  honor  to 
himself  and  the  fraternity  of  farmers  by  his  liberality,  not  only  to  this 
institution  but  to  many  others  of  his  State. 

The  faculty  is  the  same  as  given  in  the  report  of  ISO'S,  with  the  addi- 
■ion  of  David  French  Thompson,  instructor  in  drawing.  The  curricu- 
,um  of  study  in  the  college  of  agriculture  aud  the  mechanic  arts  is  as 
o'lows : 

UNion  yeah,  {both  counts  alike..)— l-'nrsrr    numi  :   Mat.l»'uiatic«—  Loomis's  algebra; 

-•otany — structure  ami   physiology  of   plants,    Gray ;   physics— physical   geography ; 

..rawing — fm--hand,  <  'ha|nii;ui ;     l>oul;-!;ivpiii;,' — Oil  tendinis,  counting-house    edition. 

Second  teiim  :  M a. the niatics— algebra  completed,  Loomis's  geometry;  botany — char- 
acteristics of  plants  and  their  clas-iili  cation ;  drawing—  free-hand,  Chapman  ;  cbem- 
4 try— chemical  physics,  metallic  nod  nun-mot  ullic  elements  aud  their  compounds,  and 

iIiddlb  yeah,  (coarae  in  agriculltirc.) — FIRST  TOUU:   Mathematics — Lootnis's  trico- 

....jietry,  surveying  and  leveling,  with  the  use  of  tho  instruments  and  practice  In  Uio 

ield,  drawing  "of  plans  and  maps,  lectures  on  civil  engineering;  practical  botany — 

•••sfal  O"'1    10x10113  plants,  propagation  of  plants,  fruits,  &.c. ;  organic  chemistry — 

.m.  .lc»l..il    ..»o^t;^    "U  -.■[■[;-...:«  «»»(1'   ind  bases,  fermentation,  putrefaction, 
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Ac,  and  lectures.  Second  term;  Mathematics. — geometry  completed,  mensuration 
and  navigation,  sphrric.il  trigonometry ;  analytical  chemistry,  Atficld's  and  Bow- 
man's; physic* — Loomis's  natural  philosophy ;  zoology— human  and  comparative 
anatomy. 

Coarse  in  mechanic  arte.— First  term  :  Mathematics— Loomis's  trigonometry,  sur- 
veying and  leveling,  with  the  use  of  the  instruments  and  practice  in  tho  field,  drawing 
of  plans  and  maps,  lectures  Of)  civil  engineering;  descriptive  geometry.  Church's; 
organic  chemistry— gum  a,  alcohol,  essential  oils,  organic  baseR,  fermentation,  putre- 
faction, &c,  lectures.  SECOND  term:  Mathematics— geometry  completed,  mensura- 
tion and  navigation,  spherical  trigonometry ;  analytical  chemistry,  At  field's  and 
Bowman's ;  physics — Loomis's  natural  philosophy ;  zoology — human  and  comparative 
anatomy. 

Senior  year,  (course  in  agriculture.)— First  term:  Agricultural  chemistry — soils, 
manures,  natural  and  artificial,  and  various  farm  crops;  zoiilogy — general  principles, 
classification,  and  Bpoci.il  relations  to  agricnltnre;  physics— astronomy  awl  meteor- 
.ology,  Loomis's  and  Brocklesby,  and  lectures;  political  economy.  Secoxd  term: 
Agricultural  chemistry — use  of  the  various  crops  in  the  feeding  of  stock,  ami  the  pro- 
duction of  milk,  butter,  cheese,  fruit,  &c~;  zoology— humau  ami  combative  physi- 
ology, and  veterinary  medicine  and  snrgery;  rural  economy — lectures;  intellectual 
and  moral  philosophy,  Haven.  • 

Course  it  mechanic  arti. — First  term  :  Chemistry— the  analysis  of  rocks,  ores,  miner- 
als,  and  organic  iiodics;  mechanics — the  principles  of  mechanism  applied  to  the  strength 
of  materials,  the  working  of  stone,  the  location  and  construction  of  roads,  aud  tho 
building  of  bridges,  including  graphical  problems;  physics — astronomy  and  meteor- 
ology, Loomis  and  Brocklesby  ;  political  economy.  Second  tkhh  :  Technical  chem- 
istry— the  construction  and  management  of  iron-works,  glass-works,  bleaching- works, 
salt-works,  dyriug  and  calico  printing;  technical  mechanics — leutmva  an  mill-work 
and  other  topics  relating  to  manufacturing  industry;  also,  on  applied  electricity ;  in- 
tellectual and  moral  pnilosohy,  Haven. 

There  are  now  about  1,000  volumes  in  the  library  of  this  college.  Tho 
State  museum  of  general  and  applied  science  contains  about  10,000  Sie- 
mens, a  part  of  which  has  been  purchased  iu  Europe,  and  the  remaiuder 
contributed  by  the  State  and  individuals.  It  is  intended  to  make  large 
additions  to  this  collection  at  an  early  date. 

NEW  JERSEY. 

Tho  faculty  of  Kutgers  Scientific  Sohool,  at  New  Brunswick,  Rev. 
\V.  H.  Campbell,  president,  which  is  designated,  by  iin  act  of  the  legis- 
lature of  New  Jersey,  the  "State  College  lor  ttie  UeuerJl  of  Agriculture 
and  the  Mechanic  Arts,"  is  the  same  as  given  iu  our  last  report,  with 
the  addition  of  oue  professor  recently  appointed  to  till  the  chair  of  ana- 
lytical chemistry,  which  has  been  established  and  endowed  during  the 
present  year.  The  chair  of  mining  and  metallurgy  has  also  been  fully 
endowed. 

The  two  principal  courses  of  study,  namely,  civil  engineering  and 
mechanics  and  chemistry  ami  agriculture,  have  been  extended  from 
three  years  to  lour.  The  number  and  difficulty  of  the  subjects  pursued 
rendered  this  measure  absolutely  indispensable  to  the  successful  work- 
ing of  the  school. 

The  recitation -rooms  have  been  enlarged  and  improved,  and  thor- 
oughly refurnished.  Means  have  been  provided  for  building  a  new  ^geo- 
logical hail,"  with  rooms  for  u  geological  museum,  recitations,  etc.,  and 
it  is  to  be  erected  at  an  early  day. 

Duder  the  direction  of  Professor  George  II.  Cool;,  the  college  farm  is 
rapidly  recovering  from  its  condition  as  a  "  worn-out"  place,  Mini  very 
strikingly  exhibits  the  sound. economy  of  abundant  teitili/iiig  :ind  care 
till  wuicnlrainiug.     It  is  also  being  slocked  with  thoroughbred  cows. 

The  number  of  students  for  the  yeareudiugin  June,  1 S70,  it*  40.  There 
are  more  studeuts  iu  the  school  now  than  at  any  former  period,  the  in- 
coming class  numbering  li7.     Tho  trustees  give  diplomas  conferring  the 
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degree  of  bachelor  of  science  on  all  members  of  the  graduating  class  in 
fall  and  regular  standing. 

OHIO. 

The  Agricultural  and  Mechanical  College  of  Ohio,  at  Columbus,  wu 
incorporated  by  an  act  of  the  legislature  the  22d  of  March,  1870.  On 
the  18th  of  April  following  an  additional  act  was  passed  authorizing 
the  several  counties  of  the  State  to  raise  money  to  secure  the  location 
of  the  college.  Several  of  the  interior  counties  made  liberal  proposals. 
Montgomery  County  offered  $400,000 ;  Champaign,  $200,000;  Clarke. 
$200,000;  and  Franklin,  $300,000.  In  September  of  the  same'  year  the 
board  of  trustees  determined  that,  on  account  of  the  central  position 
local  advantages,  and  the  generous  donation  of  Franklin  County,  the 
Agricultural  and  Mechanical  College  of  Ohio  should  be  permanently 
located  at  Columbus.  The  board  selected  from  the  several  farmsoffered 
in  different  localities,  the  "  Neil  farm,"  situated  about  two  miles  north 
of  the  State-house,  and  containing,  with  an  adjoining  lot,  378  acres, 
for  which  they  have  agreed  to  pay  $103,000. 

A  farm  superintendent  has  been  appointed,  and  is  making  prepara- 
tions to  engage,  in  the  spring,  in  such  operations  and  farm  experiments 
as  the  board  shall  direct.  This  winter  the  hoard  will  complete  and 
adopt  their  plans  for  the  college  buildings,  and  commence  erecting  them 
as  soon  as  the  season  will  permit.  They  will  also  devise  a  plan  for  tie 
organization  of  the  college,  which  it  is  intended  to  establish  on  a  broad 
and  liberal  basis,  adequate  to  the  wants  of  the  State,  and  in  such  a  way 
as  to  carry  out  faithfully  the  requirements  and  spirit  both  of  the  con- 
gressional and  State  enactments. 

The  fund  derived  from  the  sales  of  land  scrip,  and  from  interest  accu- 
mulated, now  amounts  to  $500,000.  The  annual  interest  derived  from 
this  fund  is  $30,000.  As  the  board  are  able  to  pay  for  the  farm,  and 
erect  the  necessary  college  and  farm  buddings  from  tho  liberal  dona- 
tions of  the  citizens  of  Franklin  County,  the  $30,000  annual  income 
from  the  fund  will  be  applied  to  the  support  of  an  able  corps  of  profes- 
sors, and  to  the  payment  of  other  expenses  connected  with  the  college. 


The  faculty  of  the  University  of  Vermont  and  State  Agricultural 
College,  at  Burlington,  consists  of  James  Bnrrill  Angell,  president; 
professors :  Samuel  White  Thayer,  Walter  Carpenter,  Rev.  McKendree 
Petty,  Joseph  Perkins,  Matthew  Henry  Buckman,  John  Ordronaux, 
Alphcus  Benning  Crosby,  Peter  Collier,  Henry  Williamson  Haynes, 
Edward  Swift  Dunster,  Kev.  Henry  A.  P.  Torrey,  Toluey  Giles  Barbour, 
George  Henry  Perkins,  and  Louis  Pollens,  instructor. 

Tho  departments  of  the  University  and  college  are  as  follows :  1.  The 
icademical  department;  2.  The  agricultural  and  scientific  department; 
1.  The  medical  department.  Tho  agricultural  and  scientific  department 
-mbraces  a  course  (A)  in  civil  engineering;  (B)  in  metallurgy  and 
■lining  engineering;  (C)  in  chemistry;  and  (1>)  in  agriculture.  The 
•everal  courses  of  study  pursued  in  this  department  are  as  follows: 

j^KST  year,  (rami)  for  A,  IS,  C,  and  D.) — First  term:  Algebra,  Loomis'a;  geometry, 
joomis's  ;  chemistry — laboratory  practico  and  recitations,  Eliot  and  Storeys.  Scooid 
win .-  Geometry,  Loomis'a ;  chemistry— laboratory  practice  and  recitations,  Eliot  and 
storer'a;  French;  geometrical  drawings,  Warren's.  Third  term  i  Geometry,  Loomis's  ; 
■Vouch;  chemistry — qualitative  and  laboratory  practico,  Froseuius's;  drawing,  prin- 
iplea  of  perspective. 

JtCOND  Year,  (Banio  for  A  and  RV- Fin 
-.i    .j-imi^'s:  iio"—^*.!-"  T-uinrntry,  Chnri-h' 
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Silliuian's.  Second  term ;  Analytical  geometry,  Loomis's ;  descriptive  geometry, 
Church's;  physics,  Sillimau's;  German;  botany,  Cray's.  Third  term:  Isometric*! 
drawing,  Church's  j  surveying  nud  plotting  ;  botany,  Gray's ;  physics,  Silliman'a. 

(C.)  First  term:  l'hysics,  Silliman's;  general  chemistry— lee  lures  and  recitations, 
Bloxam's;  laboratory 'practice;  trigonometry;  qualitative  analysis,  Fresenius's.  Ssc- 
ond  term:  Physics,  Silliman's  ;  general  chemistry.  Blosam'a;  qualitative  analysis  :  lab- 
oratory practice,  Fresco lob's.  Third  term:  Physics,  Sillimau's ;  quantitative  analysis; 
laboratory  practice,  Fresenius's  j  mineralogy ;  lectures. 

(D.)  First  term:  Physics,  Sillimau's;  general  chemistry,  Bloxam's ;  plane  and  spher- 
ical trigonometry,  Loomis's;  chain  and  compass  surveys;  German.  Second  term: 
Physics,  Sillimau's;  German;  general  chemistry— roc  ttations,  Bloxam'a;  botany, 
Gray's;  laboratory  practice,  Fresenius's.  TAird  term:  Physics,  Silliman's;  botany, 
Gray's  ;  mineralogy,  lectnrcs  ;  laboratory  practice ;  quantitative  analysis,  Fresenius's. 

TmnD  year.  {A.y-Ftrgt  term:  Harbor  and  river  surveying;  analytical  geometry 
of  three  dimensions,  Davies's ;  shades  and  shadows,  Church's ;  isometricnl  drawing, 
Church's.  Secoadterm:  Differential  calculus,  Loomis's;  mechanics,  Peck's;  drawing; 
linear  perspective,  Cbnrch's ;  tor*>graphical  drawing,  Smith's;  shading  and  tinting. 
Thirdtyrm:  Integral  calculus,  Loomis's;  hydrographical  and  topographical  surveying 
and  drawing;  astronomy,  Loomis's  ;  rhetoric. 

(B.)  First  term :  Shades  and  shadows,  Church's;  isometrical  drawings,  Church's; 
chemistry,  laboratory  practice;  quantitative  analysis,  FTesenhiir's ;  notations  and 
lectures;  general  chemistry,  lectures.  .Second  term:  Mechanics,  Peck's;  linear  per- 
spective, Church's;  topographical  drawing,  Smith's;  laboratory  practice — quantita- 
tive analysis,  Fresenius's.  Third  term  :  Topographical  and  mining  surveying;  survey- 
ing and  drawing;  astronomy,  Loomis's;  mineralogy,  lectures;  use  of  the  blow-pipe 
and  determinative  mineralogy!  Eblcrhorst'a  J  general  metallurgical  processes,  fuel,  &c., 
Kerl ;  rhetoric. 

(C.)  First  term:  Laboratory  practice;  examination  of  poisons;  analysis;  physi* 
ology  and  loology.  Second  term :  Botany,  Gray's ;  zoiilogy,  anatomy,  and  physiology, 
lectures  ;  assaying  of  ores ;  mineral  water  analysis  ;  laboratory  practice.  Third  term  : 
Botany,  Gray's ;  geology,  lectures  ;  general  metallurgy,  lectures;  volumetric  analysis.; 
laboratory  practice— use  of  blowpipe  aud  determinative  mineralogy,  Elderhorst's ; 
rhetoric. 

(D.)  First  tern:  Mineral  analysis;  agricultural  chemistry,  Johnson's;  recitations; 
analysis  of  ash  of  plants ;  soils  and  fertilizers ;  zoology  and  physiology ;  laboratory 
practice.  Second  term:  Meteorology,  Loomis's;  mechanics,  Peck's;  botany,  Gray's; 
anatomy  and  physiology,  lectures;  laboratory  practice;  volumetric  analysis.  Third 
term:  Use  of  bloivpipo  and  determinative  mineralogy,  Elder  b  ors  t 's ;  botany,  Gray's; 
■  geology,  lectures  ;  organ  it:  im;i)ysi.< ;  laboratory  practice  ;  rhetoric. 

Fol'KTU  viOAli,  (A.) — First  (ccra:  Railroad  surveying,  llenek's;  location  of  roads 
and  laying  out  of  curves  ;  drawiu;-  maps,  proiilrs,  and  hi  rl  inns ;  geodesy,  coast  sur- 
vey methods;  bridge,  const  nulio;!,  Hauji;'.s  ;  ,siri;ctuiaJdia'.\  iug.  Sevund  term:  Higher 
mechanics;  steam  engine  and  other  prime  move™  ;  stability  of  structures;  strength 
of  materials;  hydraulics;  theory  of  arches,  Woodbury's;  s!ouc-rut.ting,  Mahan's; 
history.  Third  ia-m  :  Geology,  lectures;  civil  engineering,,  Mahan's;  properties  of 
building  materials;  foundations;  lithology  and  economic  mineralogy,  lectures;  prac- 
tical astronomy  ;  designing  of  structures. 

(B.)  First  term:  Structural  drawing  ;  special  metallurgy,  Kerl;  recitations;  assaying 
of  ores;  quantitative  iioilysi,  l-Y.-senms's  ;  laboratory  practice.  Second  term  :  Higher 
mechanics;  steam  engine  i'.i:tl  other  pi ilue  movers ;  stability  of  structures;  streugth 
of  material!;;  hydraulics;  allying  continued;  special  metallurgy;  recitations,  Kerl. 
Third  term:  (jeology,  led  ares  ;  designing  of  structures  :  volumetric  assay  ;  practical 
mining;  ventilation;  draining;  .sinking  nhni'rs  :  tunneling,  and  dressing  ores. 

(C.)  Firstterm:  Drawing;  laboratory  practice  ;  agricultural  chemistry  ;  analysis  of 
agricultural  products;  recitations  and  lectures,  Johiicou's.  Setottd  tertit:  laboratory 
practice ;  analysis  of  rail*  a; id  loriili/ervi:  mechanics,  Peck's.  Third  term:  Laboratory 
practice;  organic  analysis;  analysis  of  technical  products;  preparation  of  chemical 
products. 

The  library  of  the  University  contains  about  15,000  volumes.    Import- 

ant  additions  have  recently  been  made  to  the  cabinet  of  natural  history, 
which  now  contains  ,'s,5(lit  lirliolngical  specimens:,  ii.lJOO  mmeralo;;ieal. 
1,000  metallurgical,  ;!,odo  geological,  G,000  conchoIogif.il,  35(1  ornitholog- 
ical, 1, (KM)  zoological,  lu,tK)0  botanical,  200  arch ;eo logical,  and  M2M  uumis- 
matte,  besides  tltese,  there  are  10,000  zoological  specimens,  5,000  geo- 
logical, aud  .'.1,000  miscellaneous,  belonging  to  individuals  connected 
wit'i  tin-  University,  to  all  of  whicli  the  students  have  access. 
The  scholastic  year  commences  about  the  first  of  September,-  and 
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closes  near  the  end  of  July,  having  three  vacations.     Whole  number  of 

students  in  the  University  and  college,  lor  the  year,  115.     Of  this  nn.ni- 
her,  -'3  arc  in  the  scientific  and  agricultural  department. 

WEST  VIRGINIA. 

The  faculty  of  West  Virginia  University,  at  Morgaiitown,  consist* 
of  Rev.  Alex.  Martin,  president  and  professor  of  mental  and  moral 
science;  F.  S.  Lyon,  vice-president  and  professor  of  English  literature 
and  principal  of  preparatory  department;  S.  G.  Stevens, -secretary  and 
professor  of  astronomy  and  physics;  H,  II.  Pierce,  professor  of  mathe- 
matics and  military  tactics;  J.  J.  Stevenson,  professor  of  chemistry 
and  natural  history;  F.  W.  Wood,  professor  of  ancient  and  modem 
languages;  O.  W.  Miller,  tutor;  D.  B,  Pimnton,  tutor  in  preparatory 
department;  George  M.  Hagans,  superintendent  of  grounds  and  build- 
ings; Hugh  W.  Brock,  lecturer  on  physiology  and  hygiene;  John  A. 
Dillie,  lecturer  on  civil  and  constitutional  law;  H.  H.  Pierce,  register  and 
librariau ;  A.  G.  Alcott,  teacher  of  elocution. 

It  is  the  design  of  the  board  of  regents  to  make  this  University,  by  the 
thoroughness  of  its  discipline  and  culture,  as  well  as  in  its  adaptation  to 
the  demands  of  the  age,  "  deserving  of  uo  second-rate  position  among 
the  institutions  of  our  land."  The  legislature  at  its  last  session  made  a 
special  appropriation  of  $22,855  to  finish  the  University  ball,  which  is 
now  completed,  and  is  a  model  of  architectural  beauty  and  convenient 
arrangement.  It  contains  labo:atory,  office,  and  recitation  rooms, 
rooms  lor  the  preparatory  department  and  library,  and  a  chapel  52  by 
40  feet,  with  gallery;  also  rooms  for  the  cabinet  and  museum,  and  two 
free  halls  for  literary  societies  connected  with  the  University.  The 
grounds  inclose  more  than  twenty  acres,  which  are  tastefully  laid  out  and 
surrounded  with  scenery  of  rare  beauty.  A  part  of  this  laud  is  cultivated 
for  experimental  purposes  in  agriculture.  The  remainder  is  ornamented 
with  forest  and  fruit  trees,  shrubbery,  &e.  Dr.  B.  Sears  has  made  from* 
the  Peabody  Educational  Fund  an  annual  appropriation  of  $500  for  the 
education  of  indigent  young  meu. 

There  are  now  six  de|>artmeuts  of  instruction  in  successful  operation, 
viz,  a  preparatory  department,  literary  department,  scientific  deiwirt- 
meiit,  engineering  department,  agricultural  department,  and  military 
department. 

The  library  contains  about  1,500  volumes  of  carefully- selected  books 
and  standard  works  in  the  departments  of  history,  biography,  agricul- 
ture, theology,  art,  science,  and  general  literature. 

The  apparatus  is  sufficiently  extensive  for  a  thorough  illustration  of 
■hemistry  aud  physics.  The  museum  embraces  collections  in  mineralogy, 
reologv,  natural  historv;  and  paleontology,  with  characteristic  speci- 
nens  from,  all  the  geological  formations. 

WISCONSIN. 

fhe  most  important  change  which  has  been  made  since  our  last  report 
ho  introduction  of  one  term  of  agricultural  studies  into  the  regular 

leutilic  course  of  the  University  during  the  winter  of  the  sophomore 
.■ar.  In  eon  senile  nee  of  this  change  all  the  scientific  students  in  the 
T"ivcrsity  will  attend  one  course  of  lectures  on  agriculture.  Agricul- 
■  al  experiments  are  conducted  on  the  farm,  in  which  the  students 
>ave  an  opportunity  of  participating. 

Students  who  have-  satisfactorily  completed  the  three-years'  course  of 

oily  i  an  graduate  and  receive  the  degree  of  bachelor  of  philosophy. 

"lie  Hi,'     irHJfc,.  |jhrln„    .imqpniuM  i ioaH o  4^000  VOllUHeS,  Which  thfistu- 
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dents  of  all  the  departments  are  permitted  to  use  free  of  expense.  Tboy 
also  linve  permission  to  consult,  without  charge,  the  historical  and 
State  libraries,  the  former  of  which  contains  35,000  volumes,  and  the 
latter  a  choice  collection  of.  miscellaneous  works  and  a  complete  law 
library.  There  are  also  extensive  and  valuable  geological  and  minera- 
logical  cabinets  and  collections  in  natural  history,  besides  well-selected 
philosophical  and  chemical  apparatus. 

One  student  from  ea«h  assembly  district  is  admitted  into  the  Univer- 
sity free  of  charge.  To  all  others  the  tuition  is  $6  per  term,  with  $2  for 
room  rent  Board  in  clubs  or  private  families  will  not  exceed  $3  per 
week.  The  number  of  students  in  the  college  of  arts  for  the  year  end- 
ing June,  1870,  is  94. 


STATE  REPORTS  OF  AGRICULTURE. 

The  annual  reports  of  the  agricultural  organizations  of  Missouri, 
California,  Michigan,  Wisconsin,  Massachusetts,  New  York,  Illinois, 
Ohio,  Iowa,  and  Connecticut,  for  1869,  have  been  received,  embracing 
all  that  have  been  published,  as  far  as  iaknown  to  the  Department.  A 
concise  abstract  of  the  most  important  features  of  each  is  given.  The 
discussions  at  the  meetings  of  the  boards  contain  many  valuable  sugges- 
tions, thongh  remarks  are  sometimes  made  that  will  not  bear  indorse- 
ment. The  essays  and  lectures  appear  to  have  been  well  considered, 
and  comprise  the  results  of  many  actual  experiments. 

CONNECTICUT. 
The  fourth  annual  report  of  the  State  board  of  agriculture  of  Con- 
necticut has  been  prepared  and  its  original  papers  arranged  by  the  secre- 
*tary,  T.  S.  Gold.  It  embodies  the  discussions  at  the  meetings  of  the 
hoard,  and  several  original  articles,  of  which  the  leading  subjects  are 
swine,  poultry,  sheep  and  sheep  husbandry,  horses  and  their  common 
ailments,  and  a  second  report  on  commercial  fertilizers,  with  an  analysis 
of  their  contents  and  their  actual  money  value  to  fanners.  These  papers 
are  generally  replies  to  queries  propounded  in  a  circular  addressed  to 
leading  farmers  throughout  the  State,  aud  contain  much  information  on 
the  present  condition  of  its  agriculture.  There  are  two  lectures  by 
Professor  A.  E.  Verrill,  on  the  external  and  internal  parasites  of  do- 
mestic animals,  liberally  illustrated,  forming  a  convenient  treatiseon  the 
subject ;  also  one  by  Dr.  N.  Cressey,  on  the  natural  history  and  patho- 
logical osteology  of  the  horse;  and  another  by  Professor  James  Law, 
on  the  common  ailments  of  the  horse,  and  their  prevention- 
Mr,  Richard  Goodman,  of  Lenox,  Massachusetts,  in  a  communication  to 
the  board,  suggests  that  as  a  rule  the  farmers  of  New  England  eat  too 
much  pork  as  their  daily  food ;  men  work  off  its  effects,  but  the  women, 
confined  by  indoor  employment,  exhibit  its  evil  results  in  poor  com- 
plexions, diseased  bodies,  and  general  want  of  stamina.  To  raise 
healthy  boys  and  beautiful  girls  a  greater  variety  of  food  is  needed. 
He  recommends  placing  promising  steers  on  good  pasture  aud  early 
cut  hay,  so  that  every  year  one  could  be  put  info  the  beef-barrel,  and 
after  the  first  two  years  one  could  be  killed  at  that  age  every  fall;  so 
that,  with  poultry  and  mutton  occasionally,  a  good  variety  of  food  may 
be  always  available,  and  at  a  cost  not  higher  than  that  of  pork  at  the 
usual  expense  of  raising  corn  in  New  England.  The  Chester  White  pigs 
are  considered  the  best  hreed  in  the  country;  they  are  small-boned,  easily 
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fattened,  and  if  regularly  fed  they  seldom  squeal  in  the  pen,  bnt  take 
their  food,  lie  down,  and  fatten  fast.  They  thrive  best  on  cooked  food: 
cracked  rye  is  excellent  for  this  purpose.  A  reasonable  allowance  of 
potatoes,  pumpkins,  and  other  vegetables,  with  meal  and  skim-milk,  is 
better  than  feeding  on  meal  alone,  to  produce  a  rapid  and  healthr 
growth  of  flesh.  Clods  of  fresh  earth  should  be  thrown  into  their  pens 
every  few  days.  There  is  something  about  the  fresh  soil  grateful  to 
their  health  anil  thrift.  A  visible  improvement  in  the  breed  of  bwdw 
has  been  noticed  for  the  last  twenty-five  years  in  all  parts  of  the  State; 
the  mixture  of  the  Chester  White,  the  Suffolk,  and  other  breeds,  having 
produced  a  finer  form,  with  less  offal,  and  greater  disposition  to  fatten. 

Mr.  Yen-ill's  lectures  on  the  external  and  internal  parasites  of  domes- 
tic animals,  and  their  effects  and  remedies,  are  a  valuable  contribution 
to  the  report.  Farmers  will  here  find  descriptions,  with  drawings,  of 
the  numerous  insects  that  annoy  and  afflict  their  live  stock;  as  fleas, 
ticks,  bot-flies,  meat-flies,  poultry-lice,  &c,  with  the  modes  of  preven- 
'tion  or  remedy.     We  extract  the  following  paragraph: 

Tho  best  and  simplest,  an  well  na  safest,  wash  to  destroy  fleas,  mites,  itch-insects, 
mango  acari,  and  nil  external  parasites  of  men  nnil  animals,  (and  probably  the  mange 
in  horses,)  is  a,  solution  of  sulpliurct  of  potassium  in  water,  nay  two  to  four  onncea  tos 
gallon  of  oolil  water,  varying  tlio  strength  according  to  the  ujm  and  the  tenderness  of 
the  akin  of  tlio  animal,  as  the  solution  will  contain  soiite  potash,  which,  if  too  strong, 
wonld  irritato  n  delicate  akin.  There  is  no  danger  In  its  application,  but  it  has  tht 
disagreeable  odor  of  sulphuretted  hydrogen.  This  sulphnret  of  potassium  cornea  in 
tbo  form  of  greenish  or  grayish  lumps,  put  up  in  tight  bottles.  It  is  used  in  pho- 
tography, ami  can  usually  bu  bought  at  tho  principal  drug  utores. 

Carbolic  acid,  diluted  iu  water,  is  also  recommended  as  an  excellent 
wash  for  killing  most  kinds  of  parasites, 

Mr.  Bissell,  of  East  Windsor,  recommends  shearing  sheep  before  tliej 
are  turned  out  to  pasture.  This  prevents  a  loss  of  wool  by  their  shed- 
ding it  on  bushes,  &c,  and  it  is  also  cleaner  and  freer  from  grit  or  sand. 
At  the  discussions  before  the  board,  it  was  held  that  sheep  subdue  the 
coarse  plants,  and  sweeten  the  pasture  more  than  sufficient  to  compen- 
sate for  what  they  eat.  They  go  better  after  cattle  thau  before  them, 
and  destroy  the  white-weed  and  briers  on  the  farm  wherever  they  lie. 
On  land  formerly  overran  with  the  white  daisy,  since  sheep  have  been 
kept,  not  a  daisy  can  bo  found.  Sheep  bring  up  a  run-down  farm  sooner 
than  any  other  kind  of  stock.  They  like  variety,  and  if  properly  fed 
will  return  more  value  of  flesh  thau  any  animal  raised  in  the  State,  It 
is  claimed  that  in  England  the  amount  of  grain  raised  is  not  diminished, 
bnt  rather  increased,  by  the  vast  number  of  sheep  maintained  there. 

It  is  assumed  that  for  mutton  sheep,  now  the  chief  source  of  profit  in 
Connecticut,  there  is  no  breed  that  surpasses  the  South  Downs.  They 
are  quiet  and  hardy,  yield  a  good  fleece,  and  are  also  good  mothers,  and 
have  a  free  flow  of  milk  for  their  lambs ;  aud  if  in  decent  condition, 
'.heir  lambs  will  thrive  so  that  increase  of  growth  can  be  noticed  almost 
rem  day  to  day.  A  good  ewe  will  yield  four  pounds  of  washed  wool 
ind  one  lamb  per  year.  Ou  a  farm  adapted  to  the  purpose,  one  lum- 
Ired  sheep  can  be  kept  as  cheaply  as  ten  cows,  and  with  much  less 
n-bor. 

The  "blind  staggers"  iu  sheep  has  been  cured  by  injecting  diluted 
^arbolic  acid  into  each  nostril  two  or  three  times.  Tho  cud  was  soon 
egaiued,  and  the  usual  health  of  the  sheep  restored.  Physiologists 
tave  long  noticed  that,  if  nutrition  is  carried  too  high,  by  overfeeding, 
iterility  in  the  animals  is  the  consequents.  Alluding  to  tho  loss  of 
flieep  by  dogs,  several  farmers  remarked  that,  after  losing  many,  they 
lififiui  i«>up  o-i  poni-  ->ne  of  the  remainder  of  tho  flock,  and  since  have 
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seldom  lost  a  sheep  where  several  hundred  were  kept,  though  all  their 
neighbors  had  lost  many.  Half-starved  dogs,  however,  will  kill  sheep 
either  with  or  without  bells. 

Connecticut  formerly  did  a  large  business  in  raising  first-class  horses, 
bnt  latterly  its  best  horses  have  been  raised  in  other  States.  The  heavy 
track  horses  are  brought  from  Pennsylvania,  large  carriage  horses  from 
Ohio,  and  light  roadsters  from  Vermont,  Canada,  and  other  places. 
Horse  dealers  say  Connecticut  has  been  raising  the  poorest  horses  of 
late  years  of  any  State  in  the  Union.  To  regain  its  former  position 
in  this  business  "full  blooded  stallions  must  be  used,  and  better  breeding 
mares.  There  is  a  hundred  dollars'  difference  between  the  value  of 
high-bred  colts  and  ordinary  ones,  when  two  or  three  years  old.  Farm- 
ers have  begun  to  see  this,  and  a  very  decided  improvement  is  taking 
place.  They  pay  more  attention  to  the  breed  of  their  mares  and  the 
selection  of  stallions,  and  are  more  careful  of  their  colts. 

Mr.  J.  G.  Stoddard,  of  Newington  Junction,  says  that,  in  training  colts, 
tact  is  as  necessary  as  in  rearing  children.  A  yearling  colt  may  become 
accustomed  to  the  locomotive,  umbrella,  wheelbarrow,  and  other  objects, 
and  after  being  once  convinced  by  tonch  or  smell  that  no  harm  comes 
from  them,  he  remembers;  and  all  snch  matters  of  education  tend  to 
make  him  a  safe  horse  ever  after.  A  colt  that  was  accustomed  to  ran 
from  his  stable  to  the  yard  through  a  narrow  door  one  day  struck  his 
hip  against  a  door-jamb,  and  ever  after  was  afraid  of  doors.  Animals 
that  think  and  remember,  as  the  horse,  need  great  care  and  precaution 
in  management.  He  is  an  intelligent  animal,  and  in  proportion  as  be  is 
well  treated  will  he  be  subservient  to  all  demands  ou  his  labor. 

Wo  observe  with  regret,  by  a  note  at  the  close  of  the  report,  that  the 
State  Board  of  Agriculture  was  abolished  by  resolution  of  the  general 
assembly,  July  21, 18T0.  The  entire  expense  of  the  board  during  the 
four  years  of  its  existence  has  been  but  a  little  over  $13,000,  including 
the  cost  of  12,000  volumes  of  their  excellent  reports  that  have  been  dis 
tributed  throughout  the  State.  In  the  opinion  of  those  best  qualified 
to  judge,  Professor  Johnson's  analyses  of  the  commercial  fertilizers 
found  in  tbeir  markets  is  alone  worth  more  to  the  farmers  of  the  State 
than  the  whole  expense  of  the  board.  We  have  no  doubt  that  a  reor- 
ganization will  soon  be  effected  on  a  more  liberal  basis. 

There  are  sixteen  county  and  town  societies  that  appear  to  be  in  a 
flourishing  condition. 

MASSACHUSETTS. 

The  Seventeenth  Annual  Report  of  the  secretary  of  the  Massachusetts 
Board  of  Agriculture,  Charles  L.  Flint,  makes  a  volume  of  six  hundred 
and- fifty  pages,  and  gives  a  comprehensive  view  of  the  agriculture  of  the 
State.  It  embraces  the  report  of  the  committee  ou  contagions  diseases 
among  cattle,  the  discussions  and  addresses  at  the  public  meetings  of  the 
board,  abstracts  of  returns  front  county  societies,  and  essays  on  various 
subjects  connected  with  tiie  pursuits  of  the  farmer  and  fruit-grower. 

The  financial  condition  of  the  State  and  County  societies  is  very  satis- 
factory, tbeir  permanent  funds  amounting  to  8272,225  59;  their  real  and 
person;;]  e.stiite.  lc^s  their  indebtedness,  $355.5^2  J;_i ;  receipts  of  the  year, 
$135,245  II;  total  disbursements,  $120,081  31,  including  $30,734  for 
premiums  and  gratuities. 

In  a  discussion  on  mineral  manures,  Colonel  Wilder  remarked  that 
there  is  nothing  so  much  wanted  on  the  old  soils  of  New  England,  that 
have  been  long  under  cultivation,  as  potash.  He  considered  ashes,  at  50 
cent3  a  bushel,  the  cheapest  manure  for  any  crop.    On  orchards  it  has  a 
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particularly  beneficial  effect.  This  is  shown  by  the  fact  that  on  all  ou 
virgin  soils,  recently  burnt  over,  we  get  the  fairest  fruits,  the  finest  vege- 
tables, and  the  best  grain.  This  was  illustrated  at  the  exhibition  of  the 
American  Poniological  Society  at  Philadelphia,  where  the  fruits  from 
the  new  State  of  Kansas  attracted  universal  admiration.  He'thoagtt 
that  salt,  as  a  manure,  should  be  used  with  great  caution,  and  that  it 
had  110  beneficial  effect  on  land  near  the  ocean,  where  there  is  natural!; 
an  atmosphere  saturated  with  suit. 

Mr.  Thompson,  of  Nantucket,  stated  that  ou  laud  so  poor  it  would  not 
spindle  corn,  he  had  applied  coal  ashes,  two  or  three  inches  deep, 
mixed  with  a  little  yellow  loam,  then  plowed  aud  harrowed,  and  in  three 
years  the  soil  was  so  much  renovated  that  ho  cut  a  ton  and  a  half  to 
the  acre  of  the  best  clover.  In  another  five-acre  field,  where  he  bad 
applied  leached  ashes  liberally,  not  much  advantage  was  noted  the  first 
year,  but  the  next  year  the  benefit  was  very  perceptible,  which  increased 
annually  five  or  six  years,  when  the  meadow  was  plowed  up.  In  apart 
of  the  field  barn-yard  manure  was  used,  which  ceased  to  show  much 
effect  the  third  year,  while  the  ashes  were  effective  for  many  years.  A 
compost  of  three  parts  of  muck  to  one  of  coal  ashes  was  used  in  alter- 
nate strips  on  another  field,  by  way  of  experiment,  and  sown  with 
clover,  rolled,  but  not  harrowed.  Wherever  the  compost  was  spread 
the  clover  germinated  and  developed  handsomely,  while  the  strips  with- 
out the  compost  were  barren.  Mr.  Thompson  found  it  an 'object  to  pay 
25  cents  a  load  of  Hi  bushels  for  all  that  were  delivered  at  his  farm. 
The  alkaline  matter  of  the.  ashes  neutralizes  the  acid  in  peat.  On  Long 
Island  the  farmers  send  vessels  to  the  State  of  Maine  to  bring  ashes  by 
the  cargo  to  enrich  the  famous  vegetable  gardens  that  supply  the  mar- 
kets of  New  York.  On  the  light,  sandy  lands  of  Nantucket  coal  ashes 
harden  the  soil,  and  bring  in  white  clover. 

Mr.  Hyde,  president  of  the  Massachusetts  Horticultural  Society, 
thought  no  one  could  go  wrong  in  the  use  of  wood  ashes;  he  had  used 
them  with  the  most,  gratifying  results,  particularly  on  strawberries. 
He  used  peat  ashes,  ehieliy  as  an  absorbent,  with  the  liquid  contents  of 
privies  and  with  muck,  with  great  satisfaction.  Ho  had  not  found  coal 
ashes  of  much  benefit  on  cither  wet  or  dry  meadows,  except  in  its 
mechanical  operation  on  soils;  as  an  absorbent  it,  was  no  better  than 
sand.  He  agreed  with  Colonel  Wilder  that  salt  is  of  no  use  on  soils 
near  the  ocean,  even  in  the  culture  of  asparagus,  a  marine  plant.  Mr. 
Goodman,  of  lierkshirc  County,  considered  salt  benoficiul  on  lands  in 
the  interior  beyond  the  inlluence  of  the  sea  air.  Mr.  Beebe,  also  of 
Berkshire,  uses  from  one  to  three  bushels  of  salt  to  the  acre  on  oats, 
'lotatoes,  and  wheat,  and  on  grass  lands  as  a  top-dressing,  sown  on  the 
sod  with  the  grain,  harrowing  in  the  whole  together,  and  then  sows*the 
grass  seed  on  top  without  stirring  the  soil.  When  used  on  land  sown 
vith  oats  it  stiffens  the  straw,  increases  the  weight,  and  his  oats  were 
;ix  inches  higher  than  the  crop  standing  side  by  side,  with  the  same 
ultivation  except  the  application  of  salt.  Be  said  one  of  the  best 
mmures  for  sandy  land  is  a  compost  of  one  bushel  of  salt  and  three 
mshels  of  marl,  which  should  lie  four  mouths  under  cover;  then  add 
ivc  bushels  of  this  compost  to  a  cord  of  muck.  (Professor  Mapes's 
anions  recipe.)  He  tried  it  fifteen  years  ago  on  land  that  still  produces 
i'uible  the  quantity  of  grass  that  is  yielded  on  adjoining  lands  uot  thus 
uanurcd.  Ho  thinks  it,  also,  a  great  preventive  of  the  rot  in  potatoes. 
"''■ile  speaking  of  salt,  he  remarked  that  great  care  is  requisite  in 
-     b'c  it  to  animals;  he  thought  that  nine-tenths  of  the  animals  reported 
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as  dying  of  murrain  are  killed  by  giving  them  too  much  salt,  particu- 
larly young  animals. 

It)  discussing  the  subject  of  dairy  stock.  Dr.  Loring  stated  that  there 
were  15(1,000  cows  in  the  State,  anil  that  nearly  $2,000,000  worth  of 
milk  is  annually  sold;  yet  with  plenty  of  good  pasture  anil  an  increased 
demand  for  dairy  products,  there  had  been  but  a  slight  increase  in  the 
number  of  cows  for  ten  years,  which  indicated  that  the  roost  systematic 
and  economical  system  of  producing  milk,  butter,  and  cheese  has  not 
yet  been  attained.  Sufficient  care  is  not  exercised  in  selecting  the  cows. 
For  the  climate  of  the  Northern  States  a  medium  sized  cow  is  needed; 
not  too  large,  too  coarse,  too  tjiin,  nor  loo  line;  but  compact,  firmly  set 
upon  her  legs,  with  a  lively  countenance,  and  a  good  straight  back.  In 
fine,  an  animal  with  a  clean,  well-shaped  head,  a  luxurious  mouth,  loose 
shoulder,  straight  quarter,  broad  back,  and  great  depth  of  carcass,  the 
tail  long  and  the  rump  level.  There  should  be  an  increase  of  the 
number  of  cows;  300,001!  could  be  sustained  in  Massachusetts  with 
profit;  the  amount  of  manure  would  be  doubled,  and  the  fields  thus 
made  to  smile  with  increased  fertility.  He  considers  the  feeding  of 
oleaginous  food,  as  cotton-seed,  injurious  to  daily  cows.  In  the  course 
of  three  years  he  has  lost  thirty  out  of  fifty  Ayrshire  cows.    lie  said : 

Their  udders  arr>  made  i'nr  mirk,  anil  1iiey  arc  not  to  be  broken  down  I iy  ft  trifle. 
Rill  I  found  tin-  udders  of  ttms'-  rows  fed  on  cot  Ion-seed  meal  hail  all  got  out 'of  condi- 
tion. One  teat  would  go.  then  another,  anil  al  last  I  had  rows  with  two  teats,  cows 
with  ono  teat,  anil  I  lie  value  of  my  herd  was  cone.  The.v  lost  their  appetite,  and  it 
was  evident  that  lliey  bad  been  ted  on  something  that  did  not  agree,  with  them,  and 
that  their  lacteal  system  had  been  ruined.  This  little  delicate  organism  had  buen  in- 
flamed, was  broken  oi>.  and  ra  good  for  nothing.  I  supposed  it  was  ibe  cotton-seed 
meal.  •  "  '  Tho  nearer  you  can  get  to  pasture  grass  for  feeding  dairy  cows,  the 
better.  Good  water,  good  light,  early-en!  hay.  roots,  and  shorts  are  pitflieient  for  any 
row.     It  is  the  cheapest  food  you  can  get. 

The  Jersey  cattle,  (known  for  many  years  its  Aldcrheys,  as  vessels 
trading  at  the  Channel  Islands  usually  touch  at  Alderney  last,  and 
being  reported  as  front  that,  island,  the  rows  taken  on  board,  though 
really  from  the  Isle  oi  Jersey,  are  called  Ahierneys.)  arc  becoming  great 
favorites  as  dairy  stock.  In  the  eastern  part  of  the  State  are  many 
herils  of  the  lines,  animals  of  this  breed. 

Colonel  Wilder,  in  his  address  on  the  culture  of  frails,  urges;  more 
careful  attention  to  the  retpiirements  of  diilereut  varieties  to  different 
soils  and  treatment.  Some  fruits  are  suited  to  one  locality,  some  tn 
another,  and  a  very  few  to  a  great  variety  of  latitudes.  Upon  tho 
observation  and  study  of  these  tacts  depends  much  of  success  in  fruit 
culture,  ttotiit*  varieties  are  adapted  to  a  wide  extent  of  territory,  as 
the  Darilott  petit'  and  the  lied  Astrnchan  apple,  which  succeed  through- 
out ,onr  country.  The  thinning  of  the  apple,  pear,  peach,  plum,  and 
grape  crop  is  indispensable  for  the  production  of  large,  fair,  and  valuable 
fruits.  Such  Iruits  command  a  higher  price  and  a  more  ready  sale  than 
those  nor  thinned.  l!y  thinning  onr  fruit  we  also  prevent  the  exhaustion 
of  the  tree  and  keep  up  a  regular  succession  of  gooil  fruit.  The  over- 
bearing of  a  fruit  tree  one  year  almost  always  occasions  b;rreiinoss  the 
next.  In  gathering  apples  they  should  be  packed  when  perll-ctly  dry. 
not  bruised  nor  dialed.  The  v.a.,y  or  greasy  secret  ion  observed  on 
lrtii;.;  ■  "inral  provision  for  the  protection  of  the  skin  from  the  on'ects 

of  moist u iv  and  ;.>.  and  should  not  be  removed  even  by  wiping,  for 
when  the  skin  is  deprived  of  litis  protection,  or  is  broken  by  pressure, 
the  oxygen  of  the  air  comes  in  contact  with  the  juices  of  the  fruit  and 
fermentation  ;:nd  decay  ensue.     Colonel  M'ilder  says: 
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to  elaborate  the  juice  and  sugar,  but  if  left  on  the  tree  nntil  mature,  most  kinds  i4 
become  mealy  nud  fibrous.  Not  bo  with  early  apples ;  a  contrary  practice  should  k 
adopted  iritli  them ;  for  instance,  the  early  apples,  should  bo  allowed  to  becomr  — 
fectly  ripe  before  being  gathered.  So  well  convinced  of  this  fact  are  OUT  best 
vntora  near  Boston,  tlmt  they  mulch  the  ground  under  the  trees  with  hay  or  strair,iii 
allow  snch  early  varieties  as  the  Early  Harvest,  Sweet  Bough,  Bed  Astrachu,  Wit 
liaras'  Favorite,  and  oven  Giavcnstein  to  drop  from  the  trees,  and  gather  tbemdi%, 
With  Into  varieties,  both  of  tbe  apple  and  pear,  it  is  best  to  allow  thein  to  remain* 
tbo  trees  as  long  as  possible  without  injury  from  frost  and  galea  ;  bnt  when  the  fcliijr 
has  fallen  or  is  destroyed  by  frost,  tho  functions  of  the  tree  are  arretted,  onrt  no  far- 
ther advantage  to  the  fruit  can  bo  derived. 

As  tho  flavor  of  fruits  is  so  very  delicate,  it  is  absolutely  indispensable  to  keep  font 
from  all  decaying  substances,  cither  their  own  or  other  matter.  The  aroma  of  Unit, 
npon  which  depends  so  much  of  its  relish  and  excellence,  is  fxtiwutely  volatile,  ul 
the  fruit  should  therefore  be  excluded  from  the  air  as  mncb  as  possible,  only  admittuj 
what  may  t>o  necessary  to  preservo  proper  temperature,  and  for  the  prevention  of  t» 
much  moisture.  No  Imperfect  specimen  should  be  admitted  into  the  room,  and  ill 
decaying  fruit  abonld  bo  removed  immediately.  The  practice  of  spreading  ont  froili 
on  shelves,  as  formerly  recommended  in  this  country,  and  still  practiced  in  Enropt 
requires  too  much  room  ami  waste,  and  even  in  pretty  close  apartments  they  lose  mncb 
of  their  flavor,  anil  without  extraordinary  caro  will  become  dry  and  shrivolrd.  Tbf 
better  course,  therefore,  is  1o  pack  in  boxes  and  barrels  ;  and,  to  avoid  the  necessity  rf 
handling,  to  pack  them  immediately  from  the  tree. 

Iii  summing  up  the  most  important  considerations  in  fruit  culture. 
Colonel  Wilder  urges  the  following:  Thorough  and  perfect  drainage  of 
the  land,  either  natural  or  artificial ;  proper  preparation  of  the  soil 
clean  cultivation,  and  constant  care  of  orchards;  the  necessity  of 
excluding  grass,  grain,  and  all  other  crops  from  orchards,  except,  per- 
haps, a  few  vegetables  while  tho  trees  are  young ;  the  importance  of 
regular  manuring  of  fruit  trees,  {as  well  as  other  crops,)  and  of  applying 
the  manure  in  the  fall,  on  or  near  the  surface,  so  that  the  rain,  snow,  and 
frost  may  prepare  and  convey  its  elements  to  tho  roots ;  the  importance 
of  thinning  the  fruit,  thereby  improving  its  excellence,  increasing  its 
value,  and  preventing  the  evil  effects  of  overhearing,  which,  always 
results  iu  injuring  the  constitution  and  shortening  the  life  of  the  tree; 
and  lastly,  clean  culture,  without  destruction  of  the  roots  by  deep 
plowing  or  spading,  and  constant  caro  and  vigilance  are  indispensable 
conditions  of  success. 

The  following  select  list  of  fruits  is  recommended  as  adapted  to 
seasons  of  maturity,  and  to  most  sections  of  the  State : 

Apples.  —  Summer:  Early  Harvest,  requires  a  warm,  rich  soil;  Bed  ABtrnchan, 
Williams'  Favorite.  [iiJkmn  ;  1'ouudliug,  Porter,  G  ravens  tern,  Mother,  Holden  Pippin, 
Hnbbardiiton  Nonsuch,  il'iuter:  lthodo  Island  Greening,  requires  a  good  soil;  Bald- 
win, Koxbury  Russet,  requires  u  deep  rich  soil. 

Prams.— Standard*  on  ptar  root* :  Clapp's  Favorite,  large,  should  be  gathered  by  the 
25th  of  August;  Brun<ry  wine,  early  and  productive;  Harriett,  succeeds  throughout  the 
country!  Doyenne  Bousfwck,  prolific  and  profitable;  Belle  Lucrative,  rich,  hot  does  not 
:olor  as  well  as  some ;  ISulfum,  very  vigorous  and  productive;  Urbanistc,  oub  of  the 
jest  autumn;  Mcrriuui,  golden  russet,  a  lino  market  variety;  Onondaga,  good  for 
■narket;  Lawrence,  a  jiopular  win  tor  mil ;  lii'iine"  d'Aujou,  early  winter,  and  tho  best 
icquisitiou  of  the  age;  Vicar  of  Wiukikld.  hardy,  lino  tree,  superior  fer  cooking,  and 
'requeutly  good  for  the  table.  Dirarfu  an  pear  or  qttimx  roots :  I.ouisu  Bonne de  Jersey; 
iiieliesso  d'Angonlciuo ;  Uilianiste ;  Vicar  of  Whitfield. 

Gkai-es.— Delaware,  small,  early,  rieli,  and  vcijiiirrs  a  warm,  ;;em:rous  noil :  Hartford 
'roll tic,  early ;  Massasoit,  (Uoger/fa  Xo.  3,)  early;  Wilder,  (Itogers'a  Xo.  ■!;)  Concord; 
'lurriinac,  (Itoijergs  Xo.  l'J,)  the  last  three  ripening  about  September  'JO. 

T.  D.  Thatcher,  in  a  report  on  clover  as  a  fertilizer,  considers  a  good 
■lover  lay  worth  as  much  as  five  cords  of  common  manure  to  the  acre.  To 
"sure  a  good  lay,  not  less  than  ten  or  twelve  pounds  of  seed  should  be 
-uah  to  the  acre,  on  land  thoroughly  prepared  for  its  reception,  and 
veil  rolled  after  being  sown.  Clover  not  only  imparts  fertility  when 
>'^wed  under,  but  its  roots  divide  and  break  the  soil  while  growing,  and 
■»ler  it  nulverons  as  they  decay.    Tho  thicker  the  plants,  the  firmer 
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and  better  the  herbage ;  the  more  abundant  the  roots,  the  greater  the 
benefit  to  the  soil,  both  as  regards  pulverization  and  fertility.  On  wet, 
low  lands,  or  very  light,  sandy  soils,  the  endeavor  to  make  clover  a  fer- 
tilizer sufficient  to  redeem  such  lauds  and  place  them  in  a  good  con- 
dition for  corn  or  wheat,  or  even  pasturing,  would  prove  a  waste  of 
money  and  labor. 

As  good  roads  arc  closely  connected  with  agriculture  and  other  promi- 
nent interests,  the  legislature  appropriated  $400  for  one  or  more  pre- 
miums on  the  science  of  road-making,  and  the  best  methods  of  superin- 
tending their  construction  and  repair,  and  authorized  the  printing  of 
three  thousand  copies.  Three  of  these  essays  are  printed  iu  the  appen- 
dix of  the  report  As  a  metSod  of  economy  to  the  towns,  it  is  found 
cheaper  to  have  roads  well  built,  and  to  keep  them  constantly  in  high 
condition,  by  daily  attention,  than  to  undertake  their  annual  repair,  as 
was  formerly  the  custom  in  New  England.  In  "Walthani,  for  instance, 
with  sixty  miles  of  roads,  a  few  men  have  been  employed  for  twelve 
years  past,  to  watch  for  the  beginnings  of  any  wear  upon  them,  and 
mend  a  defect  when  it  first  appears,  instead  of  waiting  till  the  trouble 
becomes  serious  and  then  setting  a  large  force  at  work.  One  man,  with 
a  shovel  full  of  broken  stone,  can  prevent  what  it  may  require  half  a 
dozen  men  with  a  team  to  remedy,  after  a  few  months'  neglect.  It  costs 
that  town,  to  keep  its  admirable  roads  in  order,  and  clear  of  snow-drifts, 
about  $66  a  mile.  In  the  adjoining  town  of  Newton,  where  the  roads 
arc  kept  in  incomplete  repair,  on  the  old  system,  the  cost  is  §176  per 
mile,  nearly  double,  and  for  very  inferiorroads.  In  Walthani  tbeprincipal 
streets  and  roads  are.  well  macadamised,  and  sustain  loads  of  six  tons 
without  being  cut  into  ruts.  On  passing  the  boundaries  of  the  town, 
the  changed  character  of  other  roads,  in  their  ruts,  mud,  and  neglected 
repairs  is  painfully  evident.  The  heaviest  tax  paid  by  the  people  of 
the  State  is  that  for  keeping  up  what  one  of  their  writers  denominates 
"the  worst  roads  in  existence." 

NEW  TORE. 

The  twenty-eighth  volume  of  the  Transactions  of  the  New  York  State 
Agricultural  Society  (which  was  not  received  till  after  our  last  report 
was  placed  in  the  hands  of  the  printer)  comprises  the  report  of  Dr.  Car- 
malt,  commissioner  for  investigating  the  causes  of  abortion  in  cows ; 
several  addresses  at  the  State  and  county  fairs ;  abstracts  of  the  reports 
of  about  one  hundred  town  and  county  farmers*  clubs ;  essays  on  new 
American  grapes ;  on  salt  as  a  manure,  and  for  domestic  purposes ;  ou 
the  solubility  of  phosphate  materials  j  the  construction  and  heating  of 
dairy -rooms,  and  the  reasons  why  clover  is  beneficial  as  a  preparatory 
crop  for  wheat.  Dr.  Carmalt's  labors  have  resulted  in  overthrowing 
most  of  the  preconceived  theories  and  conjectures  as  to  the  causes  of  abor- 
tion in  cows,  and  he  is  collecting  a  fund  of  information  on  the  treatment  of 
cows  by  dairy  farmers,  and  the  character  of  the  vegetable  products  of 
the  farms  affected  by,  as  well  as  those  free  from,  tho  malady.  This  infor- 
mation is  important,  though  no  certain  results  as  to  the  causes  and  pre- 
vention of  tho  mischief  have  yet  been  reached.  The  importation  of 
thorough-hred  stock  was  large  during  the  year,  principally  of  Jersey 
cattle,  a  breed  rapidly  coming  into  favor ;  likewise  of  Cotswold,  Lincoln, 
and  Silesian  sheep. 

Mr.  White,  president  of  Cornell  University,  thinks  it  a  great  mistake 
that  agricultural  colleges  should  be  expected  to  give  »W»im/^  instruction 
iu  the  rudiments  of  agriculture  and  the  mechanic  arts ;  that  is,  that  iu 
agriculture  "  they  should  take  young  men  who  never  touched  a  spade; 
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who  do  uot  know  wheat  from  barley  ;  who  arc  too  indolent  or  too  proud 
to  go  upon  a  farm — and  toaeli  them  the  A,  B,  0  of  farming,  the  usual 
method  of  spading,  hoeing,  and  plowing,  just  as  they  might  learn  it  in 
every  field  of  this  broad  land.  Or  that  in  mechanic  arts  they  should 
take'  young  men,  too  indolent  or  too  proud  to  go  into  the  workshop,  and 
set  them  at  playing  with  tools,  in  the  liopo  of  teaching  them  to  wield  a 
hammer  or  to  shove  a  plane."  There  is  no  "royal  road  "  to  farming. 
These  institutions  should  take  sound,  manly,  capable  yonng  men,  when 
the  farms,  the  shops,  and  the  preliminary  schools  leave  tbein,  and  gin 
them  back  to  the  country,  strong  to  develop  and  increase  the  resources 
of  neighborhoods,  States,  and  nations.  The  splendid  endowments  of 
ourleading  colleges  should  notbe  frittered  away  on  preliminary  education, 
that  is  better  given  by  farms,  shops,  public  schools,  and  academies,  but 
should  be  concentrated  for  an  advanced  education,  with  the  best  professors, 
buildings,  libraries,  models,  apparatus,  machines,  and  the  best  farms  and 
Bhops.  It  is  not  enough  to  have  a  professor  of  agricultural  chemistry, 
or  of  the  mechanic  arts,  hero  and  there.  They  should  bo  brought  to- 
gether, with  ample  educational  material  of  every  sort.  Resources  for 
primary  education  should  be  scattered — but  concentrated  for  advanced 
studies. 

Mr.  S.  S.  Whitman,  of  Little  Falls,  thinks  farmers  Insomuch  money  in 
raising  inferior  hogs,  and  .recommends  that  they  keep  only  thorough- 
bred boars.  It  is  not  advisable,  however,  to  raise  thoroughbreds  merelj 
for  the  butcher.  Select  the  best  sows  of  the  common  stock,  large,  even 
if  a  little  coarse,  and  cross  them  with  a  pedigree  boar  of  good  shape, 
fine  bones,  and  great  aptitude  to  fatten  and  mature  early,  such  as  the 
Suffolk,  Berkshire,  Essex,  or  Yorkshire ;  and  if  the  young  pigs  are  well 
fed,  no  more  useful  hog  for  ordinary  purposes  can  be  desired.  It  isab- 
solutely  essential  at  all  times  to  use  a  thorough -bred  boar,  but  whether 
of  large  or  of  small  breed  depends  on  circumstances.  For  spring  pigs,  to 
bo  fattened  in  the  fall,  the  small  breed  will  bo  tlio  most  profitable;  for 
pigs  to  be  kept  till  a  year  or  eighteen  months  old,  tho  Yorkshire,  or  some 
other  large  breed,  may  be  better.  Crossing  with  a  large  sow,  even  of 
the  smallest  of  the  small  breeds,  (the  Prince-  Albert)  will  give  a  hog 
which  will  dress  four  hundred  pounds,  at  a- year  or  fourteen  months  old. 
Dr.  S.  J.  Parker,  of  Ithaca,  details  interesting  results  in  hybridizing 
grapes,  by  cutting  oU'  the  anthers  of  some  hardy  native  grape,  and  flood- 
ing the  pistils  with  pollen  fioui  the  Black  Hamburg,  or  some  other  su- 
perb foreign  grape,  from  which  several  tine  varieties  have  already  been 
raised,  combining  the  peculiarities  of  both  parents.  Ho  asserts  that 
even  the  Black  Hamburg  never  dies  from  cold,  but  from  disease, 
and  says  that  he  has  had  canes  of  this  grape  bear  freely  after  exposure 
to  1S°  below  zero,  F.  He  suggests  that  hybrids  may  be  made,  by  inter- 
twining hearing  branches  of  two  sorts,  so  that  the  pollen  of  one  will 
ertilize  the  other;  ami  is  confident  that  ultimately  we  shall  produce 
'cores  of  grapes  as  luscious  as  any  now  grown  in  Europe,  fitted  to  our 
•iried  climate,  and  eaten  everywhere  in  our  broad  domain.  At  Ham 
■i on 1 1  sport,  New  York,  where  grape  culture  has  been  so  successful,  the 
iiies  are  trained  on  a  low  wire,  trellis,  so  that  the  fruit  is  only  from  10 
o  18  inches  from  the  ground,  just  high  enough  to  keep  it  out  of  the 
o-'ash  of  rain-mud. 

dr.  Joseph  Harding,  of  England,  in  a  prize  essay,  states  that  the  Auier- 

■sui  factory  cheese  now  finds  a  ready  sale,  at  high   prices,  among  the 

nost.  fastidious  consumers  in  England,  and  sells  at  better  rates  than 

r*'nglish  cheese,  which  has  so  long  monopolized  their  markets.     He  urges 

"'"    •>*»«■  -i„.     ■-  pmii'   lot-nils  >i=  -niiL-  begins  to  decompose  the 
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moment  it.  leaves  the  cow,  and  is  easily  affected  by  external  influences;  and 
if  it  comes  in  contact  with  the  effluvia  from  gutters,  or  other  noxious 
places,  or  even  with  moat  bans  in  'ts  vicinity,  it  will  at  once  absorb  the 
taint.  This  attention  is  important,  as  the  same  milk  which  is  made  into 
inferior  cheese  c:in  as  easily  and  at  the  same  expanse  be  made  to  yield 
nfino  article,  ami  with  very  different  pecuniary  results. 

It  appears  from  Mr.  Geddes's  essay  on  salt  that,  until  within  a  few 
years,  the  use  of  Turk's  Island  salt  hail  always  been  required  in  salting 
]K>rk  for  the  army.  Cut  experiments  ■  made  under  the  direction  of  tho 
War  Department  dispelled  the  prejudice  that  required  the  use  of  this 
salt,  and  proved  that  the  Onondaga  salt,  tested  in  hot  climates  and  for 
long  periods,  is  quite  as  good  as  that  made  anywhere  to  keep  armyor 
navy  pork,  and  it  is  now  used  by  the  Government.  It  has  also  been 
extensively  introduced  into  tho  great  dairy  districts  in  Kew  York,  and 
has  given  satisfaction  after  tho  severest  tests.  Even  the  prejudices  of 
our  eastern  fishermen,  who,  for  a  century,  have  imported  all  their  salt 
from  the  Mediterranean  coasts  of  France,  have  given  way.  and  salt  from 
Onondaga  is  fast  coming  into  use  with  them,  with  satisfactory  results. 
The  salt  springs  of  Onondaga  are  now  capable  of  supplying  10,000,000 
people  with  salt  for  every  purpose;  and  in  Michigan,  the  supply 
of  water  from  their  salt  springs  is  practically  unlimited,  and  that, 
too,  where  the  salt  can  be  rolled  directly  from  the  manufactories  on 
board  the  vessels  that  navigate  the  great  lakes.  An  immense  bed  of 
rock-salt  has  also  been  discovered  in  Louisiana,  and  it  is  so  easily  worked 
that  the  salt  can  1h>  delivered  in  Sew  Orleans  at  S4  a  ton,  which  is  a 
lower  price  than  that  of  the  coarse  English  salt  on  shipboard  at  Liver- 
pool, llelative  to  the  expediency  of  using  salt  as  a  manure,  experi- 
ments are  mentioned  with  diverse  and  sometimes  opposing  results. 
This  is  doubtless  owing  to  variations  in  tho  quantity  used,  tho  manner 
of  using,  and  the  difference  in  the  compositions  of  the  soils  on  which  it 
has  been  tried.  After  weighing  all  the  tacts  in  the  case,  Mr.  Geddes 
conies  to  these  conclusions : 

Some  soils  liu\e  ciiun^li  h:i)1.  in  !l:ii:i.  :i:ul  inoro  ;:i!iV:l  Jin1.-,  i::,-;ii ;.".  SmjU  I;i;iiU  may 
lie  found  iiloii"  tile  scucoiist,  juiii  vliivr  .-:ili  snvii]-™  ap-n  ;u  .  01  !n-r  Insula  arr  grontlv 
benefited  bv  light  ilrussiu^s*  of  salt,  l'.n-lhli  larim-rs  •■  waller  s'lll  nvrr  tlnir  li<-lt!s;U- 
the  ruluoftwo'liiishfls  per  aciv,  wish  ",'miit  ■,;■.<■::■.■>>■,"  ami  iliis  iinaurii.y  unij  be  enough. 
SniJi.'  Jiifii  have  ^really  p;uz]til  [ln'iusrhr;,  :,\v:  i!u-  ia<.t  llial  li^ii;  ilii'ssiu-H  aw  beue- 
licial.  while  heavy  ones  do  positive  injury,  and  have  filially  said,  as  ttu.lt  iu  small 
iiuantilit's  i^j  known  to  accelerate  tin-  iJUtivl'atMiui  of  animal  (s;il>.-;ai!ce,  and  when  in 
larger,  to  rvturd  it,  and  thus  is  useful  i:i  a-risiiug  the  orpins  of  digestion  in  men  and 
otlier  carnivorous  animals,         *  "  "  so  it  may  aid  in  reiki  i.  rt-;  xt  -i.taMe  mat- 

ter in  the  soil  into  food  for  plant. ■,,  a"  appl^-d  ill  Sli:all  ijuaalitiiv. 

Mr.  Skinner  sowed  rather  less  than  half  a  barrel  of  coarse  salt  on  an 
old  sod  tilled  with  grubs.  The  salt  was  soon  dissolved  by  rain.  The 
ground  was  harrowed  and  planted  with  corn,  ami  half  a  pint  of  leached 
ashes  was  seat  tereil  on  each  hill.  The  yield  of  corn  was  very  large,  and 
not  a  hill  was  injured  by  worms 

Mr.  Solon  Robinson  thinks  i  he  best  lime  lor  farmers  comes  from  oyster- 
shells,  or  marl,  which  is  a  product  of  small  shells.  Limestone  clay  lauds 
ant  always  productive,  as  the  blue-grass  iv^iuiiy  cl"  Kentucky  ami  other 
Western'  Stales  prove.  Their  alluvial  portions  produce  wonderful  crops 
of  Indian  corn. and  at  some  future  day.  lie  is  cnutideiiJ.  will  give  v.  great 
yield  of  sugar  beets,  the  culture  of  which  v. ill  prove  a  slanle  industry 
of  American  farmers,  as  it  is  in  France  and  (Germany.  Decomposed 
argillaceous  rocks,  particularly  when  micaceous,  make  good  soil  for  ■ 
grapes,  as  the  mica  ail'onls  potash,  which  grapes  must  have.  It  is  also 
a  prime  necessity  for  growing  wheat,  as  all  good  farmers  know,  and 
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wheat,  of  all  things  grown  for  human  food,  is  the  most  important 
Properly  cultivated  fields  never  become  exhausted,  if  all  that  is  t&ka 
from  them  in  grain,  grass,  or  roots,  be  restored  to  them  in  excrementi- 
tious  manures.  The  tobacco  and  cotton  fields  of  the  South  are  not  the 
only  portions  of  the  land  that  have  been  abused  by  wasteful  culture. 

Farmers  are  urged  to  plant  forest  trees  for  timber  and  shelter,  as  mil 
as  shade  trees  by  the  roadside.  Every  tree  set  out  to  ornament  a  home- 
stead is  a  profitable  investment,  increasing  the  salable  value  of  a  farm. 

The  receipts  of  the  State  Agricultural  Society  were  $47,341  8j;  ex- 
penses, §20,603  30 ;  entiles,  2,002.  Receipts  of  the  American  Institute, 
$24,811  OS;  expenses,  $14,734  30;  balance  in  both  cases  invested  in 
United  States  bonds. 

OHIO. 

The  twenty-fourth  animal  report  of  the  Ohio  State  Board  of  Aerial 
tare,  with  its  usual  statistical  matter,  comprises  also  the  proceedings  of 
the  Ohio  Horticultural  Society,  and  essays  on  cheese  factories,  flai 
husbandry,  the  Colorado  potato  bug,  hog  feeding  and  pork  packing, 
road  making,  ergot  as  affecting  the  dairy  interest,  parturient  fever  in 
cows,  several  agricultural  experiments,  (the  latter  abridged  fromthe 
Journal  of  the  Royal  Agricultural  Society,)  and  a  lecture  delivered  be- 
fore a  farmers' club  in  England  on  tbo  supposed  deterioration  of  the  soQ 
of  Great  Britain.    These  articles  give  a  permanent  value  to  the  volume. 

The  balance  and  receipts  of  the  board  tor  the  last  year  were  $48,448  19; 
expenditures,  $24,502  18;  leaving  823,040  01,  invested  chiefly  in  United 
States  bonds.  About  80,000  admission  tickets  were  sold  at  the  lwt 
State  fair.  The  number  of  entries  was  4,100,  an  increase  of  581  over 
that  of  the  previous  year. 

The  production  of  cheese  in  Ohio  the  past  year  was  22,266,921 
pounds,  of  which  nearly  3,000,000  pounds  were  from  Ashtabula  County 
This  and  the  other  Counties  on  the  Reserve  have  hitherto  enjoyed  a 
monopoly  of  the  dairy  business  of  the  State,  but  it  is  rapidly  spread- 
ing. In  Geauga  County,  also  on  the  Reserve,  there  are  twenty-five 
cheese  factories,  which  use  the  milk  of  nearly  1.1,000  cows.  The  aver- 
age yearly  receipts  of  the  best  dairies  during  the  last  four  years  have 
been  fully  SOD  per  cow,  and  of  dairies  generally  rather  more  than  $50. 
A  farm  of  one  hundred  acres,  allowing  twenty-five  acres  for  woods, 
orchard,  garden,  buildings,  and  yard,  will  keep  handsomely  eighteen 
cows,  and  the  receipts  would  thus  amount  to  $000.  Besides,  from  the 
farm  would  ho  obtained  garden  vegetables,  fruit,  milk,  butter,  meat, 
and  wood  sufficient,  for  family  consumption.  One  man  cottld  do  all  the 
needed  work  on  the  one  hundred  acres,  with  the  exception  of  milking, 
and  in  this  the  assistance  of  oirfy  one  person  would  be  needed,  usually 
one  of  his  own  children,  or  his  wife,  in  live  townships  on  the  Reserve 
there  are  8,000  cows,  which  give  the  following  result : 

J,G00coiva,  330  pmmils  of  oliocsp  jut  cow .1,010, 000  pounds. 

:t0  pounds  of  butter  per  cow 258,000  pounds. 

Theso  omomitH  of  butter and  cheese  arc  equal  to  :t3,!Vt  15,000  pounds  of  milk. 

,010,000  pounds  of  cheese,  at  IT.  cents  per  pound (451,600 

^58,000  pounds  i.t  butter,  :.t  oil  cent*  per  pound 77,  400 

-kins  and  whey,  ?'i  per  licnd 17,200 


Tliexo  were  manufactured,  bought,  and  shipped  from  Solon,  Ohio,  last 
ear,  2,821,263  pounds  of  cheese,  all  handled  by  three  firms  in  that 

*"vnshjp 
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There  are  ninety-seven  cheese  factories  reported  in  thirteen  counties, 
chiefly  on  the  Ueserve.  As  an  evidence  of  the  prosperity  of  dairymen, 
it  is  mentioned  that  in  one  township  on  the  Reserve  nine-tenths  of  the 
income  tax  is  paid  by  them,  although  they  occupy  less  than  half  the 
land.  Their  profits  are  also  more  certain  and  uniform  than  in  other 
branches  of  agriculture.  If  a  severe  drought  decreases  the  yield  of  milk, 
it  also  enhances  the  price;  and  thedifference  between  the  product  of  cheese 
in  the  best  and  in  the  poorest  season  is  nowhere  so  great  as  in  the 
case  of  grain,  where  one  sometimes  fails  to  realize  the  cost  of  seed  and 
labor.  The  profits  of  dairying  may  be  largely  increased  also  by  improv- 
ing the  stock,  and  breeding  with  special  reference  to  milking  qualities. 

The  reports  of  the  County  societies  are  generally  encouraging.  Sev- 
eral new  kinds  of  wheat  and  oats  have  been  distributed  by  the  liepart- 
ment  of  Agriculture,  of  which  the  Tappahannock  wheat  is  considered 
earlier  than  ouy  other  variety.  One  quart  sent  to  an  intelligent  farmer 
in  Auglaize  County,  a  few  years  since,  had  increased  to  about  two  hun- 
dred bushels  the  past  season,  and  was  all  sold  at  a  good  price.  From  one 
quart  of  oats  distributed  by  the  Department,  Mr.  Kinney,  of  the  board 
of  managers  of  the  Wayne  County  Society,  raised  one  hundred  and 
seventy  pounds. 

Horses  of  Canadian,  English,  French,  and  Norman  breeds  are  raised 
in  several  Counties  for  the  Eastern  markets.  Assessors'  returns  show 
an  aggregate  of  over  700,000  horses  in  the  State,  and  but  22,057  males. 

The  apple  crop  in  Lorain  County  was  considered  worth  more  than 
half  n  million  of  dollars  last  year,  upwards  of  80,000  barrels  having 
been  shipped.  For  the  last  two  years  blight  and  insects  have  committed 
great  ravages.  It  is  estimated  that  this  County  aloue  loses  $50,000  an- 
nually by  insects,  and  it  is  proposed  to  introduce  the  English  sparrow 
extensively  to  destroy  the  insects  and  their  larvae.  There  are  about  two 
hundred  and  fifty  acres  devoted  to  vineyards  in  this  County,  from  which 
were  sold  about  two  hundred  and  fifty  tons  of  grapes,  which  brought 
the  producer  an  average  of  0  cents  a  pound;  about  3,000  gallons  of 
wine  were  also  made.   The  rot  aud  mildew  are  becoming  troublesome. 

Mr.  J.  M.  Allen  says  that  the  annual  production  of  dux-seed  in  this 
country  in  1800,  as  shown  by  the  census,  was  502,000  bushels,  and  in 
1860  it  was  011,000  bushels,  an  increase  of  only  about  50,000  bushels  in 
that  decade.— a  period  wheu  the  manufacture  of  tow  from  taugled  fiax- 
straw  was  almost  entirely  unknown  ;  while,  with  the  subsequent  intro- 
duction of  flax  machinery,  tbe  yearly  product  is  uow  believed  to  amount 
to  not  less  than  2,500,000  bushels.  The  flax  crop  of  last  year  was 
equivalent  to  75,000,000  pounds  of  fiber.  The  average  product  of  seed 
throughout  the  State  is  six  and  one-third  bushels  per  acre,  with  five 
hundred  to  eight  hundred  pounds  of  straw.  Compared  with  grain 
crops,  tiax  iu  many  localities  is  a  much  better  crop  for  farmers.  If  all 
the  liber  were  worked  up  into  baggiug  it  would  cover  a  cotton  crop  of 
3,000,000  bales.  Hence,  Mr.  Allen  concludes  that  tiax  husbandry, 
having  become  an  important  braueh  of  agricultural  industry  throughout 
the  Northwest,  with  much  capital  directed  to  its  development,  should 
besustaiued  by  the  Government  against  the  inferior  foreign  jute  bagging 
now  being  urged  upon  tbe  cottou  raisers,  aud  which  will  drive  our  liucu 
bagging  from  the  market  should  tarifi'  protection  be  withdrawn.  It  is 
stated  that  the  tensile  strength  of  flax  is  double  that  of  East  India  jute. 
Not  one-fifth  of  the  Americau  flax  fiber  has  yet  been  utilized,  although 
there  are  fourteeu  mills  in  the  West  engaged  in  making  gunny  bags  and 
bagging  for  cotton. 
32  a 
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Mr.  Josepb  Sullivant,  in  an  article  on  hog-feeding  and  pork-]        is, 
states,  as  the  result  of  many  experiments,  that  cotton-cake,  beans, ;         I 
anil  linseed-cake  contain  more  of  llesh-givers  than  corn,  and  might  tom 
very  advantageously  to  young  and  growing  animals;    yet,  upon  tie    ' 
whole,  Indian  corn  stands  preeminent  as  the  cheapest  food  materia]* 
cessiblo  to  fanners.    Estimating  the  return  of  pork  from  a  bushel  tf 
raw  corn  at  nine  pounds,  his  experiments  prove  that  corn  ground  into 
meal  increases  in  value  about  33  per  cent,  over  that  of  corn  fed  in  the  ear; 
and  that  thoroughly  steaming  and  cooking  the  whole  corn,  raises  its 
value  to  but  little  less  than  that  of  cooked  meal,  which  be  estimates  it    . 
GO  per  cent,  over  that  of  raw  corn  fed  in  the  ear.     He  adds : 

It  is  true  that  grinding,  steaming,  or  cooking  (ho  corn  can  in  nowise  add  a  siugfc 
atom  to  tho  elements  already  existing  ;  it  raises  Its  valuo  only  by  rendering  thowboh 
"   nutritive  matter  available  by  making  It  more  (soluble  and  of  easier  digestion,  bo  tint 
tho  maximum  of  nutrition  is  more  readily  anil  curt  a  inly  obtained. 

I  conclude  that  nino  pounds  of  pork  from  :i  bnahc-1  ot  raw  corn  tod  in  the  ear,  tmln 
pounds  from  raw  meal,  thirteen  and  a  half  from  boiled  corn,  anil  sixteen  and  a  half  ft™ 
cooked  meal,  are  no  more  than  a  moderate  average  to  bo  roolizod  from  a  bushel  of  con 
under  onliuary  circumstances  of  weather,  with  dry  and  clean  foeiling-pens.  All  Uiki 
within  the  amounts  wo  have  shown  to  he  probable  and  attainable  upon  our  chemital 

In  conclusion,  Mr.  Sullivant  says: 

If  I  hare  proved  anything,  it  is  that,  it  is  possible  anil  comparatively  easy  to  get  90 
per  cent,  moro  for  com  than  we  now  do  for  all  tho  millions  of  bushels  fed  to  bogs  in  tit 
process  of  pork-making.  Sustaining  in  tins  industry  alone  a  loss  of  millions  of  dollin 
annually,  tho  question  of  how  much  pork  in  a  bushel  of  corn  is  not  an  insignificant  one- 
It  strikes  mo  that  the  different  State  agricultural  societies  could  engage  in  no  mm 
beneficial  work  than  to  arrest  tho  enormous  losses  of  our  wasteful  feeding  processes,  by 
Tito  iliiOH-mmat  ion  of  correct  information  |  anil,  by  asericnof  well-conducted  oxperiniBnta, 
loud  their  powerful  aid  to  elucidate  so  important  a  subject. 

All  account  is  given  of  the  great  .sale  of  Short-horn  cattle  of  Jlr.  Daniel 
McMillan,  near  Xenia,  which  occurred-  on  tho  Stli  of  June,  a  record 
of  which  is  found  in  "Current  Facts  in  Agriculture,"  page  144.  The 
product  of  this  salo  exceeded  804,000,  the  average  being  somewhat 
over  8000  each.  In  comparing  with  English  prices,  it  is  stated  that 
the  great  English  breeder,  Charles  Colling,  sold  out  his  herd  of  forty- 
seven  animals,  in  1S10,  during  the  continental  wars  and  general  inflation 
of  prices.  One.  bull,  Comet,  sold  for  1,000  guineas;  the  cow  Lily  for 
410  guineas.  The  entire  herd  averaged  about  §733  each.  His  brother, 
Robert,  sold  his  herd  of  sixty-one  animals,  in  ISIS,  for  £7,8.f>3,  averag- 
ing about  $043  each.  The  executors  of  the  late  English  breeder, 
Thomas  Hates,  sold  his  stock  of  sixty-eight  animals,  of  all  classes  in  the 
herd,  which  brought  only  82-, 000,  tin  average  of  §3-3  53  each,  though 
several  of  the  choicest  brought  upwards  of  $1,000  each,  and  it  was  a 
iime  of  great  depression  in  agricultural  values.  After  tho  death  of 
Lord  Dncie,  a  careful  and  .judicious  breeder,  who  had  purchased  the 
»est  of  Mr.  Bates's  stock,  his  cut  ire  herd  of  forty-nino  cows  and  heifers 
vas  sold  at  an  average  of  $(i7.S  each ;  hi*  thirteen  bulls  averaging  $930 
■ach.  Several  of  tho  Duchess  and  Oxford  tribes  were  brought  to  the 
Tinted  States,  where  they  have  been  successfully  bird,  and  many  dis- 
■*»d  of  at  private  sale  at  prices  hitherto  unprecedented  in  the  annals 
■i  snort-horn  breeding— £3,000,  ft,-»,000,  and  even  $7,000  each!  No  pnb- 
">  side  of  these  tribes  of  cattle  has  yet  taken  place. 

Notwithstanding  the  general  complaint  of  rot  and  mildew  in  grapes, 

..-    ""ilarly  in  the  Catawba,  the  acreage;  of  vineyards  has  increased 

",."7 '   to  10,440  the  past  year,  and  the  product  of  wino  from 

k:.  *>7  *-      >■'  'Hogul'ons.     Mr.  Flagg,  in  a  letter  oil  the  sulphur  cure  for 

,;ir  ■     .        ..i.loii    -hpt  :>,    n  Km-..]..>  stiiidinn-unw  \h&  oidium,  withall 
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its  train  of  symptoms,  and  drainage  suppresses  ckarbon  and  all  its  train, 
Bo  in  Obio,  sulphur  and  drainage  have  cured  this  fungus  disease  the  past 
year  and  rendered  practically  harmless  the  block  sickness  of  the  grapes. 
The  best  cultivators  urge  the  importance  of  thinning  out  the  fruit,  over- 
cropping being  a  common  fault  in  tho  Obio  vineyards.  The  orchard 
products  of  the  State  are  estimated  at  §7,000,000  annually.  The  ship- 
ments of  strawberries  from  Cincinnati  in  one  week,  in  .Inne,  reached 
18.200  bushels,  or  more  than  455  tons,  equal  to  45  car  loads. 

There  is  a  general  complaint  that  the  crops  of  apples  are  both  decreas- 
ing and  deteriorating,  which  is  ascribed  to  several  causes,  as,  now  and 
then,  severe  winters,  killing  many  trees  outright  and  rendering  others 
feeble  and  sickly  for  years ;  severe  droughts }  iradrainetl  and  badly-pre- 
pared land  before  planting,  with  poor  or  no  cultivation  afterward; 
starvation,  by  cropping  the  soil,  when  naturally  poor,  with  no  manuring ; 
bad  pruning ;  and  borers.  Tho  evils  affecting  fruit  generally  arc  attrib- 
utable to  the  great  increase  of  insect  enemies,  which  will  not  bo  miti- 
gated as  long  as  an  indiscriminate  slaughter  of  small  iusectivorous 
birds  is  allowed.  The  curculio  now  attacks  apples  as  well  as  stone-fruits. 
Strong  hardware  paper,  wound  tightly  around  tho  base  of  the  tree,  is 
recommended  as  a  good  protection  against  the  peach  tree  worm. 


The  eighth  annual  report  of  tho  Secretary  of  tho  State  Board  of  Agri- 
culture comprises  not  only  tho  usual  statistics  and  proceedings  of  the 
board,  but  also  reports  from  the  comity  societies ;  discussions  of  the 
Western  Lake  Shore  Horticultural  Association,  of  more  than  ordinary 
interest,  on  the  adaptabiUty  of  that  part  of  the  State  to  the  production 
of  fruit;  essays  on  wheat  culture,  grosses,  cheese  dairying:  experiments 
in  fattening  swine,  and  tho  Colorado  potato  bug ;  exhaustive  articles  on 
Shorthorn  cattle  and  long-wooled  sheep,  by  tho  secretary,  Sanford 
Howard,  and  an  iuterestiug  article  on  European  agriculture,  with  notes 
by  Mr.  Howard. 

The  receipts  of  the  board  last  rear  were  870.  752  17 ;  disbursements, 
$66,672  GO.  Receipts  of  the  State  Agricultural  Society,  $22,863  87; 
disbursements,  822/J5-1  11,  including  some  extra  investments.  The 
number  of  students  at  the  State  Agricultural  College  was  69.  Tho 
superintendent  of  the  college  farm  reports  various  experiments  in  fat- 
tening stock,  the  application  of  manures  and  special  fertilizers,  and 
with  varieties  of  grain.  The  Excelsior  oats  yielded  at  the  rate,  of  60.6 
bushels  i>cr  acre,  weighing  37.5  pounds  per  bushel ;  the  Somerset  oats, 
!H.2  bushels,  weighing  31  pounds;  tho  White  Schonen  oats,  62.3  bushels, 
weighing  37.5  pounds;  and  the  Black  Swedish  oats,  66.2  bushels,  weigh-, 
iug  30.6  pounds.  These  four  varieties  were  introduced  and  distributed 
by  tho  Department  of  Agriculture.  The  Prince  Edward's  Island  oats 
yielded  03.2  bushels,  weighing  3-1.7  pounds ;  the  Brooks  oats,  CS.fi  bushels, 
weighing31  pounds  ;  the  Norway  oats,  50.3  bushels,  weighing  28  pounds; 
and  the  Surprise  oats.  3S.3  bushels,  weighing  36.2  pounds. 

The  ravages  of  the  potato  bag  have  been  less  destructive  than  usual, 
the  chief  causes  of  which  were  the  two  or  three  warm  weeks  in  April 
and  May  that  brought  out  large  numbers  before  their  usual  time,  which 
were  destroyed  by  cold  and  starvation  in  the  raw  and  changeable 
weather  that  followed;  farmers  also  were  vigilant  in  picking  aud  de- 
stroying the  old  beetle;  as  fast  us  they  appeared,  so  that,  alter  all,  there 
was  raised  the  largest  and  best  matured  crop  of  potatoes  ever  produced 
in  the  State.    The  potato  bug,  the  grasshopper,  rose  bug,  and  army 
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worm  are  largely  under  tlie  influence  of  atmospheric  changes  and  ooit 
ditions,  which  often  prevent  their  doing  much  harm. 

Mr.  Geddes,  in  an  elaborate  article  on  the  culture  of  winter  wheat,  after  j 
allowing  for  all  drawbacks,  perils  from  insects,  &c,  comes  to  the 
conclusion  that  it  will  be  profitable  as  a  leading  crop  as  long  as  people 
prefer  wheat  bread  to  any  other,  although  from  various  causes  it  may 
sometimes  be  nnrcnmiicrative,  like  all  other  crops  and  branches  of  bast  I 
ness.  With  good  wheat  land  a  farmer  can  combine  with  this  crop  the 
raising  of  other  cereals,  dairying,  stock-raising,  or  wool-growing,  as  cir- 
cumstances may  make  most  judicious,  thus  availing  himself  of  all  uV 
advantages  of  mixed  agriculture.  j 

Cheese  factories  are  increasing  in  various  parts  of  the  State.  Iu  Leu*  ■ 
wee  County  331,000  pounds  of  cheese  were  made  from  3,140,000  pounds' 
of  milk,  averaging  one  pound  of  cheese  from  9.49  poimds  of  milk.  I! 
was  sold  for  £52,421  23,  or  at  §15  S3  per  100  pounds;  the  total  costof 
manufacture  and  selling  was  $2  82  per  101)  pounds.  There  are  fifteen 
factories  in  this  County  alone,  using  the  milk  of  upwards  of  4,009  cows, 
Other  factories  iu  the  State  are  working  with  satisfactory  result* 
Heretofore  Michigan  has  never  produced  cheese  enough  for  home  con- 
sumption, but  with  the  number  of  new  factories  going  into  operation,  it 
is  probable  that  the  State  will  soon  make  a  surplus  for  exportation. 

At  the  discussions  of  the  Lake  Shore  Horticultural  Association,  Mr.  E. 
P.  Powell,  of  Adrian,  a  successful  cultivator  of  pears,  recommended 
mulching  pear  trees  as  a  preventive  of  blight,  and  as  advantageous 
in  other  respects.  He  sometimes  uses  long  manure,  though  preferring 
only  grass.  His  soil  is  a  clay  underdraincd.  A  few  years  after  planting 
his  orchard  be  ceases  plowing  the  land,  and  simply  cuts  the  grass  and 
spreads  it  about  the  trees.  Xo  strength  is  takeu  from  the  land 
except  what  is  gathered  in  the  fruit,  and  this  is  replaced  four-fold  in 
mulching.  Xo  stimulus  is  given  to  hasten  the  growth  of  the  trees,  and  the 
wood  is  cuiisoijiieiitly  strong,  compact,  and  ripe  cadi  year.  He  con- 
siders the  Flemish  Beauty,  Belie  Lucrative,  Louise  Bonne  de  Jersey, 
Lawrence,  Meckel,  White  Doyenne,  Onondago,  Bcurre  d'Anjou,  Bartlett, 
Howell,  and  Tyson,  the  surest  bearers.  The  best  keepers,  and  those  lie 
finds  most  profitable,  are  the  Buifum,  White  Doyenne,  Beurre  Clairgean, 
Seckcl,  Sheldon,  Onondaga,  and  Beurre  d'Anjou.  For  winter  pears  he 
prefers  the  Lawrence  to  the  Vicar  of  Winklield,  or  even  to  the  Kelis. 
The  Bufthm  is  highly  esteemed,  has  many  points  of  excellence,  and  occu- 
pies but  little  space,  being  nearly  as  erect  in  growth  as  a  Lombard)1 
poplar. 

Mr.  II.  Peunoyer,  another  successful  cultivator,  sets  his  trees  without 
uauure  or  anything  to  enrich  the  soil ;_  lets  the  grass  grow  around  the 
rees;  uses  the  knife  freely,  so  as  to  bring  the  tree  into  proper  shape 

■  id  proportion.  Pear  trees,  he  holds,  must  not  be  stimulated;  high 
uauuriug  forces  an  unnatural  growth,  winter  kills  the  soft  wood,  and 
■light  finally  finishes'  the  tree.  The  peach  crop  has  become  a  remuner- 
•tiveone;  the  soil,  as  well  as  the  protection  received  from  the  prox- 
....*v  of  large  bodies  of  fresh  water,  being  favorable;  high  table-land  is 

t.erable;  one  man  sells  his  crop  from  au  orchard  of  twelve  acres 
">«Hy  surrounded  by  water  at  68,01)0  to  §12,000  per  annum  ;  the  east 

■  ..  rf  the  water  is  the  best,  particularly  where  the  west  wind  sweeps 
<"•  the  water.     The  fruit  trade  of  Southern  Michigan  is  very  large ;  the 

-  mients  of  peaches  from  St.  Joseph  to  Chicago  last  year1  exceeding 
')U,000  baskets  and  boxes,  besides  nearly  100,000  bushels  of  other  fruit, 
••■>■  while  estimated  to  bo  worth  81,000,000. 

ii.    .pH,.]<)  o>i  Furopean  agriculture  with  notes  by  Sanford  Howard, 
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is  filled  with  details  on  the  production  of  beet  sugar,  and  is  well  worthy 
attention.  In  France,  fanning  without  this  adjunct  is  thought  a  Blow 
business.  As  an  instance  of  this  mixed  agriculture,  a  farmer  at  Lens, 
fifty  miles  from  Calais,  has  500  acres  in  beet  root,  all  ou  the  ridge,  with- 
out a  single  black  spot  in  any  part.  He  raises  eighteen  tons  per  acre ; 
keeps  thirty  horses  and  eighty  working  oxen ;  lias  a  sugar  factory  on 
his  farm,  and  fattens  three  hundred  to  tour  hundred  cattle  annually  ou 
the  pulp  from  his  sugar  factory.  Pigs  thrive  od  it  when  cooked,  and 
sheep  eat  it  raw.  He  adopts  the  English  ll  box"  system  in  fattening  his 
cattle,  keeping  them  in  darkness;  they  are  then  less  troubled  with  dies, 
eat  better,  and  are  sooner  prcady  for  the  butcher  than  when  kept  in  day- 
■  light.  Near  Valenciennes  the  country  is  covered  with  sugar  factories; 
the  average  size  of  the  farms  is  30  to  40  acres,  though  there  are 
some  of  40U  to  000  acres.  About  half  of  the  land  is  cropped  with  sugar- 
beet,  the  remaiuder  with  wheat,  clover,  and  lucern  for  fodder;  guano 
is  falling  into  disuse,  not  producing  so  good  sugar-beet  as  oil  cake, 
which  is  now  applied  to  the  land  as  manure.  In  these  sugar  districts 
land  has  advanced  to  £100  per  acre.  The  growth  of  wheat  in  this  dis- 
trict before  the  production  of  beet  sugar  was  only  976,000  bushels,  the 
number  of  oxen,  700;  since  the  introduction  of  the  sugar  manufacture 
the  growth  of  wheat  has  been  1,108,000  bushels,  and  the  number  of  oxen 
11,500.  In  Southern  France  a  very  different  state  of  things  exists ; 
there  are  to  be  seen  many  large  estates  of  5,000  acres,  divided  into  farms 
of  2  acres  up  to  500,  and  rented  at  5s.  to  8s.  an  acre ;  rye  is  the  chief 
crop.  Wages  are  low,  and  the  condition  of  the  laborers  is  deplorable. 
The  team-men  sleep  with  the  eattle,  two  in  a  bed,  or  rather  in  a  box,  on 
a  sack  of  straw,  a  rude  floor  being  pnt  up  at  one  end  of  the  shed,  aud 
they  may  be  said  to  be  nearly  iu  a  state  of  slavery.  Their  hours  of 
labor  are  from  4  a.  m.  to  8  p.  m.  in  summer,  and  till  noon  on  Sundays ; 
their  wages  being  but  Is.  8rf.  por  day,  without  perquisites,  for  these  loug 
honrs.  Thus  ground  down,  it  is  nn  wonder  that  the  peasantry  are  crowd- 
ing to  the  cities.  To  compensate  for  this  depopulation  of  the  rural  dis- 
tricts, boys  are  sent  from  the  reformatories  and  employed  in  farming  till 
their  turn  comes  for  (he  dreaded  conscription.  The  reformatories  are 
called  agricultural  colonies.  (In  Austria  the  condition  of  farm  laborers 
is  still  worse.)  A  marked  improvement  is  taking  place  in  the  live-stock 
on  French  farms,  aud  the  best  breeds  of  cattle,  sheep,  and  pigs  are  freely 
imported.  The  government  has  shown  a  fostering  care  in  importing 
improved  breeds  of  riding,  draught,  and  carriage  horses.  Horse-breed 
ing  establishments,  termed  haras,  have  been  conducted  by  the  state  for 
many  years,  and  for  a  trifling  fee  all  farmers  can  obtain  the  use  of  the 
best  stallions  at  these  establishments.  Stallions  are  also  sent  from  these 
haras  to  various  districts  of  the  country,  and  the  government  also  grants 
a  handsome  premium  to  the  owner  of  a  good  stallion  approved  by 
the  official  inspect  or.  The  draught  horses  have  been  greatly  improved; 
the  "Percherons,'' particularly,  have  beeu  brought  to  high  perfection. 
The  French  maintain  that  the  English,  though  good  judges  of  horse- 
llesh,  are  too  careless  about  their  horses'  feet. 

Attention  is  called  to  the  importance  of  irrigation,  which  has  changed 
the  face  of  the  country  in  many  parts  of  Europe;  and  in  Egypt,  with 
very  primilive  pumps,  worked  by  a  mule,  bullock,  or  a  couple  of  don- 
keys, sufficient  water  is  raised  to  irrigate  30,  40,  or  50  acres,  which  then 
produce  large  crops  of  a  kind  of  clover  called  •'Eurscem.''  In  Lombardy, 
with  an  area  of  0,000,000  acres,  moro  than  a  million  acres  are  artificially 
irrigated,  and  upwards  of  three  thousand  miles  of  canals  have  been  eat, 
besides  a  vast  extent  of  small  arteries  belonging  to  private  individuals; 
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and  tbo  main  canals  for  navigation  are  always  constructed  with  a  vi« 
to  a  comprehensive  plan  of  irrigating  the  country.  Switzerland 
also  is  full  of  devices  for  catching  the  water  on  the  hill-sides  and  spread- 
ing it  on  the  green  slopes ;  it  is  then  again  arrested  on  its  way  to  the 
valley,  and  turned  over  the  meadows  and  fields  of  maize;  every  little 
stream  of  water  is  thus  utilized.  In  Bedford,  England,  the  growth 
of  Italian  ryegrass  by  the  town  sewage  is  a  most  complete  success;  six 
crops  were  raised  last  year,  realizing  £UO  |«r  acre.  The  grass  in  theai 
irrigated  flclds  is  perennial.  As  the  cultivation  of  cereals  and  root- 
crops  has  been  carried  to  a  high  degree  of  perfection  by  the  best  Eng- 
lish fanners,  their  next  great  step  in  improvement  must  be  irrigation. 
Along  their  valleys  water  for  irrigating  scores  of  acres  is  to  be  obtained, 
in  abundance  at  a  lew  feet  below  the  surface,  by  a  centrifugal  or 
chain-pump,  worked  by  a  horse  or  an  engine.  In  France  irrigation 
has  euabled  fanners  in  some  districts  to  keep  double  the  numberof 
cattle  and  sheep,  as  well  as  to  raise  one-third  more  corn.  There  tbe 
rivers  and  running  water  are  not  under  the  control  of  private  individ 
uals,  as  in  England.  The  water  belongs  to  the  owner  of  the  land  onlj 
through  which  it  Ilows  during  its  transit;  when  it  passes  his  boundary 
he  has  no  further  control  over  it.  As  long  ago  as  1GC9  Louis  XIV  abot 
ished  the  feudal  rights  of  the  proprietors  in  rivers,  the  ownership  thereof 
being  reserved  by  the  state. 

WISCONSIN. 
In  the  eighth  volume  of  reports  of  the  Wisconsin  State  Agricultural 
Society  (180!))  are  embodied  the  transactions  of  the  State  Horticultural 
Society  and  tabular  abstracts  of  the  reports  of  the  county  societies.  It 
is  the  fourth  volume  that  has  been  edited  by  Dr.  Hoyt,  and  contains 
more  articles  of  practical  value  and  interest  than  any  of  its  predecessors. 
His  own  report,  as  secretary,  extending  over  one  hundred  pages,  givea 
a  comprehensive  view  of  the  character  of  the  past  season,  and  the  prin- 
cipal crops  of  the  State,  as  well  as  suggestions  upon  its  mining  interests, 
commercial  development,  public  improvement,  immigration,  agricul- 
tural education,  &c.  There  are  also  several  valuable  articles  by  otiier 
writers. 

The  farming  interest  suffered  considerably  from  tho  general  failure  of 
hops  and  the  low  price  of  wool ;  besides,in  consequence  of  the  cold  weather 
of  March  and  April  corn  waslate  in  being  planted,  affecting  the  crop ;  the 
abundance  of  rain  through  tbe  summer  was  favorable  to  the  potato 
crop,  inducing  a  yield  of  300  to  500  bushels  per  acre,  and  protecting  it, 
in  a  great  degree,  from  the  ravages  of  the  potato  bug.  The  fruit  crop 
was  one  of  the  finest  ever  raised  in  the  State.  The  yield  of  wheat  was 
enormous,  the  most  careful  estimates  ranging  it  between  20,000,000 and 
!5,000,00ll  bushels,  at  an  estimated  average  of  13.3  bushels  per  acre, 

Tbe  Tappahannock  and  Arnautka  wheats,  introduced  and  distributed 
■j  the  Department  of  Agriculture,  gave  good  satisfaction,  though  the 
inner  is  better  adapted  to  a  more  southern  latitude.  The  latter,  from 
'-issia,  promises  well,  and  under  reasonably  favorable  circumstances  gives 
wintitul  yield:  it  is  a  bearded  wheat,  with  remarkably  large  heads, 
■■  i  a  very  large,  handsome  berry,  and  on  new  lands  it  is  thought  it  will 
-id  double  if  not  treble  the  average  of  the  ordinary  sorts  cultivated 
he  State.  More  attention  is  urged  to  those  inexorable  laws  of  na- 
■n..  that  demand  a  reinforcement  of  the  soil  by  the  careful  return  to  it 
1  the  necessary  elements  of  which  it  has  been  deprived  by  successive 
n«TF  ^f  -pairings  cu'  'avation,  by  the  burning  of  straw,  and  the  laborious 
.    -u_,    .<     ...na  •>*  .jmaT"-  "ho*  "tot  pnmi»piT  considered  tho  nuisance 
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of  manure  heaps.  The  oat  crop  was  estimated  to  be  25  per  cent,  larger 
than  that  of  tlie  previous  year,  with  nn  average  yield  of  36.2  bushels 
per  acre;  the  Excelsior  and  several  other  new  varieties  were  favorably 
reported  on  by  all  who  tried  them.  The  question  of  sugar-beet  culture 
is  amply  discussed,  aud,  as  this  root  succeeds  well  iu  Wisconsin,  it  is 
thought  the  business  deserves  attention,  if  it  proves  remunerative  in 
any  part  of  the  Union. 

■  The  culture  of  rape  was  introduced  at  Fond  du  Lao  a  dozen  years  ago 
by  General  Hamilton  for  the  extraction  of  the  oil.  He  has  raised  3, (KM) 
bushels  in  some  years.  At  tirst  it  was  manufactured  into  a  crude  oil;  but 
be  has  invented  a  process  by  which  an  excellent  refined  oil  is  prepared, 
equal  toany  in  the  market,  and  imangementshave  been  made  for  nn  annual 
crop  of  20,000  bushels  of  this  seed.  It  has  many  advantages  as  a  farm 
crop,  is  of  easy  culture,  and  the  time  of  seeding — Juno  10  to  June  25— 
is  convenient.  The  excuse  for  seed  is  trilling,  say  two  quarts  per  acre, 
at  a  cost  of  15  to  20  cents.  In  case  a  crop  of  grain  gives  indications  of 
failure,  it  can  be  turned  under  iu  season  lor  raising  a  crop  of  rape  in  its 
place,  which  is  subject  to  uo  disease  or  insect  enemy.  '  Its  broad  leaves 
shade  the  soil  and  stifle  any  weeds  that  may  spring  up  after  it  gets  fully 
established,  aud  it  prepares  the  soil  admirably  for  winter  wheat;  it  re- 
quires no  labor  during  its  growth,  and  may  be  cut  with  a  cradle-scythe 
or  mower,  and  harvested  at  a  most  convenient  time,  in  the  first  half  of 
September,  after  the  Bummer  harvests  are  out  of  the  way,  and  before  the 
corn  aud  potato  harvest  begins.  It  has  proved  a  profitable  crop  hitherto, 
the  price  ranging  from  $2  to  82  75  per  bushel.  One  bushel  yields  about 
two  gallons  of  oil,  superior  to  the  best  law!  or  sperm  as  an  illuminating 
oil,  besides  being  a  good  lubricator,  and  enduring  an  intense  degree  of 
cold  before  solidifying.  The  only  conditions  unfavorable  to  the  entire 
success  of  rape  as  a  general  farm  crop  are,  that  it  will  uot  succeed  on  foul 
land,  where  it  would  be  choked  out  by  weeds  in  its  early  growth,  and 
that  it  must  be  harvested  just  as  the  pods  are  turning  from  green  to 
yellow  or  much  of  the  seed  will  be  lost.  The  mills  at  Fond  dn  Lac  are 
of  sufficient  capacity  to  work  up  100.0(H)  bushels  of  the  seed,  aud  the 
culture  of  rape  must  rapidly  extend  as  its  advantages  become  known. 

The  dairy  business  of  the  State  has  had  a  large  development  the  past 
year;  about  fifty  cheese  factories  have  been  established  already,  and  the 
number  is  constantly  increasing.  Suflicicnt  attention  has  not  been  paid 
to  the  breeds  of  cattle.  lint  few  Ayrshires  are  found  in  the  State, 
although  considered  the  best  milkers. 

The  mining  interests  have  received  increased  attention,  and  experi- 
ments show  that  tho  peculiar  iron  ore  of  Dodge  County  is  in  much  greater 
quantity  than  heretofore  supposed,  and,  when  used  with  the  softer  iron 
of  Lake  Superior  and  Missouri,  its  remarkable  hardness  proves  of  great 
value  both  for  working  into  steel  and  for  making  rails.  It  is  stated 
that— 

Iu  1  ■'.-!>■?'  Home  clii:n]i  En^i^h  i-:ii  L-.  wnv  hinl  nn  tin-  SI,  Pan]  track,  and  in  three  months 
Milne  of  them  weiv  in  tin-  mill  tii  In-  nrulkd.  \v!iil<>  rails  irnni  the  Milwaukee  mill, 
[wade  ircm  a  cnnilmiatiini  ■■('  tiu-w  Iwn  kinds  tit'  iron,]  after  onu  and  a  half  year's 
wear  in  llu'sauii-  |i]joi'.  :i:v  in.i>-  ;i  -.  ]'<-i-',.-l:t.  ;,.  all  n|>iii-arann>.  a*  uii  Itii'iUiv  when  they 
wen*  liivi  pul  ilown.    T!ii*  '•■•  <'•>•  ili;;ir:  :.ii-  ln-tw,  i-n  ^timl  autl  vnmi-  iron  rails. 

The  County  ngricultn:-;:!  sock-tics  have  bad  a  prosperous  year.  These 
local  organizations  are  doing  miiili  good  by  stimulating  general  ia- 
dustry,  correcting  stereotyped  errors  of  practice,  diffusing  knowledge, 
and  elevating  the  profession.  The  State  society  has  bad  the  most  pros- 
perous year  since  its  organization,  and  its  last  exhibition  was  the  largest 
and  most  complete  in  all  its  departments;  number  of  entries,  3,524;  .re- 
ceipts, $12,711  31}  expenses,  .$12,032 .54. 
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Mr.  D.  S.  Curtiss,  in  a  brief  article,  urges  tlie  keeping  and  feedingof  all 
stock  in  yards  or  stables,  on  tbe  "soiling"  system.  Animals  thus  rcaml 
are  tamer  and  more  approachable  at  all  times,  and  arc  consequent!? 
more  salable  at  better  prices,  whether  horses,  oxen,  cows,  or  colli 
Being  bandied  daily  from  infancy,  tbe  dangers  and  difficulties  of  tank- 
ing colts,  steers,  and  heifers  are  avoided;  they  arc  secure  from  many 
accidents  incident  to  roaming,  and  require  less  food  to  sustain  tbe  same 
conditions  of  flesh,  milk,  or  toil ;  expense  is  saved  in  fencing ;  and,  bj 
the  mode  of  cropping  required,  lauds  produce  larger  yields  nninuuly, 
and,  liberally  manured,  will  yield  much  more  in  bulk  and  abetter  qual- 
ity of  feed,  when  this  crop  is  frequently  gathered  during  tbe  season,  than 
if  left  to  grow  until  ripe. 

Mr.  S.  J.  Coleman,  in  a  lecture  before,  the  Illinois  Industrial  University, 
on  breeding  horses,  (copied  into  the  Wisconsin  report,)  pleads  for  kinder 
and  more  judicious  treatment  of  these  noble  animals.  Their  stables  are 
frequently  too  close,  with  too  little  light  and  air;  tbe  horse  lias  lungs, 
and  consumes  a  great  deal  of  oxygen ;  be  is  often  confined  in  a  close 
stall,  which  hardly  permits  him  to  lie  down  ;  he  requires  abundance  of  ait 
and  light,  dark  stables  being  tbe  cause  of  diseased  eyes  in  many  horses, 
Stables  require  windows  as  well  as  houses.  Brood  mares  (of  which  tbe 
lecturer  keeps  forty)  should  be  worked  or  exercised  a  little  every  day; 
after  foaling  the  work  should  be  very  moderate.  They  require  com- 
fortable stables,  and  they  and  their  colts  should  be  frequently  handled; 
otherwise  tbe  colt  may  be  as  wild  as  a  deer  and  not  easily  controlled  at 
breaking  time ;  colts  thus  bandied  from  the  first  are  very  easily  broken. 
The  horse  has  more  intelligence  than  be  is  credited  for ;  be  can  see  and 
hear  better  than  a  man,  and  smell  and  feel  just  as  well.  These  facts 
should  be  borne  in  mind  in  taming  Mm ;  convince  him  that  you  are  his 
friend,  and  will  not  hurt  him ;  approach  him  by  degrees;  let  him  smell 
of  your  whip  and  bridle ;  put  on  his  bridle,  and  when  that  is  in  yonr 
hand  you  are  his  master,  and  in  ten  minutes  be  will  lie  down  completely 
yonr  slave.  With  a  few  lessons  of  this  kind  he  will  know  his  place,  and 
obey  your  voice. 

Mr.  Jonathan  Periam,  in  a  lecture  before  the  same  institution,  recom- 
mends a  more  general  attention  to  the  culture  of  root  crops,  both  for 
the  table  and  for  stock.  Too  many  farmers  are  content  to  live  for 
three-fourths  of  the  year  on  bread  aud  meat,  with  a  scanty  nud  precari- 
ous supply  of  vegetables,  when  fifty  or  one  hundred  dollars  expended 
in  seed  and  labor  upon  a  single  acre  would  produce  more  healthful  and 
palatable  sustenance  than  double  tbe  amount  spent  in  pork,  flour,  and 
doctors'  bills,  besides  the  enhanced  pleasure  produced  by  a  table  laden 
with  various  vegetable  products.  For  stock,  four  bushels  of  carrots  arc 
is  good  for  feeding  as  one  bushel  of  coru  meal;  tbeir  chief  value,  how- 
ever, is  in  feeding  with  grain,  from  their  peculiar  pectiue  and  their 
■ction  on  the  digestive  organs,  which  enable  cattle  more  readily  to 
■ssimilato  their  food.  Half  an  acre  in  beets  should  produce  seven 
'undred  bushels;  tbe  mature  leaves,  stripped  off  from  time  to  time,  will 
■eed  a  cow  at  night  and  four  hogs  principally  during  the  summer  and 
■nil,  and  give  four  bushels  per  day  for  feeding  for  six  months  in  the 
<_j,r— enough  to  fatten  one  cow,  and  feed  another  for  milk.  One-fourth 
tf  an  acre  of  parsnips  will  fatten  four  bogs,  besides  feeding  four  more 
rrowing  ones  until  the  next  spring.  Even  the  rich  soil  of  the  West,  as 
->w  cultivated,  does  not  produce  of  wheat  and  other  cereals  half  as 
•■"-h  per  acre  as  is  grown  by  English  farmers,  under  the  system  of  root 
;■•" -r©  in  that  country,  with  its  attendant  necessity,  deep  plowing. 
.    .  i»-ir    Vinforfjiit-  -if  tMWeBt,  more  mixed  husbandry  is  requisite; 
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and  to  carry  its  full  maximum  of  stock,  more  attention  must  be  paid  to 
growing  root  crops.  Some  counties  in  Illinois,  formerly  noted  for  their 
fine  stock,  are  now  dependent  upon  Texas  and  the  Bed  River  countries 
for  the  steers  they  fatten. 

In  the  discussions  of  the  State  Horticultural  Society  the  carious  fact 
was  mentioned  by  Dr.  I.  A.  Lapliam  tbat  many  of  the  beautiful  native 
plants  in  his  collection,  (dried,)  formerly  common,  are  now  scarcely  to  be 
found  in  tfie  State,  having  been_driven  out  by  the  May-weed,  mullen, 
thistles,  and  other  foreign  weeds,"  which  have  taken  their  places.  The 
time  is  near  at  hand  when  his  collection  will  afford  the  only  evidence  of 
the  former  existence  of  many  native  plants  iu  certain  counties  of  the 
State. 

Peaches  are  an  uncertain  crop  in  Wisconsin,  though  many  cultivators 
keep  a  few  trees  in  their  grounds.  It  is  noticed  that  whenever  the  ther- 
mometer falls  to  10°  below  zero  the  peach  buds  are  surely  killed,  though 
the  trees  are  not;  they  will  bear  whenever  a  winter  is  passed  in  which 
the  thermometer  does  not  reach  that  point.  The  prairie  soil  is  frequently 
too  rich  for  orchards,  preventing  a  mature  growth  of  wood ;  the  driest 
and  leanest  places,  with  an  elevated,  cool  aspect,  should  be  selected  for 
the  apple  and  such  other  fruits  as  are  apt  to  suffer  from  excess  of  food 
in  the  soil,  the  cold  winds  of  autumn  and  winter  inducing  early  ma 
turity  of  the  wood.  Such  locations  are  numerous.  Screens  and  belts  of 
evergreens  are  recommended.  Wherever  they  have  been  planted  in 
Illinois  a  marked  amelioration  of  the  severity  of  the  winter  is  per- 
ceptible. 

Favorable  results  have  been  realized  from  the  improved  Siberian  crab 
apple;  many  seedlings  of  great  promise  have  been  raised  from  seeds  of 
this  apple  sent  from  Vermont  twenty  years  ago.  Of  these  seedlings  the 
Marengo,  Chicago,  Coral,  Winter  Gem,  and  Kishwaukce  stand  high  for 
their  Savor  and  keeping  qualities.  Much  is  hoped  from  the  introduc- 
tion of  the  new  Russian  apples,  of  which  several  sorts  were  introduced 
by  private  enterprise  a  lew  years  ago.  Two  hundred  and  forty  varieties 
were  also  imported  by  the  Department  of  Agriculture,  this  season,  oi 
which  grafts  have  been  freely  disseminated  to  horticultural  associations 
and  nurserymen,  particularly  in  the  Northwest. 

ILLINOIS. 

The  seventh  biennial  volume  of  Transactions  of  the  Illinois  State 
Agricultural  Society,  edited  by  J.  P.  Reynolds,  secretary  of  the  society, 
is  filled  with  facts  of  permanent  interest  pertaining  to  the  various  de- 
partments of  industry  and  the  agriculture  of  Illinois.  Besides  the  usual 
statistics  and  reports  it  comprises  the  proceedings  of  the  State  Horti- 
cultural Society;  -an  elaborate  report  by  the  editor,  as  State  commissioner 
to  the  late  Paris  exposition  ;  the  proceedings  of  the  American  Conven- 
tion on  Texas  fever;  essays  on  Climatology;  on  Hedges;  on  Manufac- 
tures in  Illinois,  and  details  of  the  culture  of  various  crops  in  the.  State. 

The  annual  fairs  of  this  society  have  been  uniformly  successful;  the 
receipts  of  the  last  year  were  $24,0!)ij  1)2;  disbursements,  §20,191  92. 

The  custom  of  holding  large  tracts  of  laud,  of  live  hundred  acres  up 
to  ten  thousand  or  more,  in  some  parts  of  the  State,  is  deprecated,  as 
resulting  in  sparse  settlements,  few  schools  and  churches,  and  neglect 
of  all  the  small  essentials  of  society  as  well  as  of  agriculture.  A  proper 
system  of  drainage,  both  as  a  sanitary  measure  and  as  a  means  of  in- 
creasing the  agricultural  wealth  of  the  State,  it  is  suggested,  should 
receive  encouragement  and  assistance  from  the  Stale,  as  is  the  case  in 
England. 
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The  report  on  the  Texas  or  splenic  fever  extends  over  twenty  pages; 
and,  after  giving  many  facts  as  well  as  theories,  which  cover  the  whato 
range  of  speculation  on  this  subject,  the  commissioners  come  to  tho  fol- 
lowing conclusions,  which  they  assume  as  proved  by  their  observations, 
though  they  state  that  the  second  and  third  points  may  bear  further 
discussion : 

1.  That  isolation  of  native  stock  from  Texas  hcYds  is  imperatively  demanded  durin| 
tho  Lot  summer  months. 

2.  Tlint  one  day's  coutac:,  or  tho  crossing  of  the  trail  of  the  Texas  herds  by  natin 


cattle,  does  not  infect  the  native  stock,  lint  continuous  contact  and  grazing  after  tl 
is  Qccesson,'  to  produce  the  disease. 

3.  The  native  cattle  ili>  not,  contract  the  iUm-osm  by  being  fed  with  the  Texaosindij 
lots. 

4.  That  the  disease  is  not  clisgciiiiualril  liv  Tigris  caltlo  that  have  been  tciaferrf  in 
Arkansas,  Kansas,  Missouri,  Illinois,  or  Iinvi,no:-  has  the  di.-i'iiso  been  known  to  pwvwl 
after  the  nntmnnal  ratus  and  frosts. 

Tlie  trade  in  Texas  cattle  is  one  of  vast  importance,  not  only  to  Illi- 
nois but  to  the  whole  country.  Texas  wants  a  market  for  her  untold 
thousands  of  cattle,  and  the  Western  States  want  this  stock  to  gnu* 
their  millions  of  acres  of  rich  native  grasses,  and  to  give  tiietn  a  market 
for  their  millions  nf  bushels  of  surplus  corn.  As  a  menus  of  preventing 
the  Texas  lever,  stock-growers  are  advised  to  keep  a  barrel  of  heavy  coi 
oil,  which  has  from  S  to  12  per  cent,  of  carbolic  acid ;  also  a  quart  of  liquid 
carbolic  acid,  which  contains  »0  per  cent,  of  pure  acid ;  the  latter  only 
is  soluble  in  water.  The  heavy  oil  should  he  sprinkled  on  the  floors  of 
the  barns,  and  especially  on  the  droppings,  as  fast  as  made.  The  wood- 
work of  tho  stalls  should  be,  covered  also  with  the  liquid  substance, 
spread  on  by  a  common  whitewash  brush,  and  the  stock  be  kept  iso- 
lated. Xo  strange  animal  should  be  allowed  to  come  on  the  place,  or  have 
access  to -running  water  visited  by  other  animals.  The  dung  and  urine 
of  sick  animals  are  the  chief  means  of  propagating  the  contagion;  it 
is  often  diffused  even  by  the  dung  which  adheres  to  the  shoes  of  at- 
tendants. 

Western  sheep  farmers  are  urged  to  pay  greater  attention  to  root 
crops,  which  can  be  grown  freely  throughout  the  West  and  which  would 
materially  improve  the  luster  of  the  wool.  A  practical  sheep  farmer 
says,  paradoxical  as  it  may  seem,  "  if  sheep  are  fed  with  all  tho  roots 
they  can  eat,  they  will  consume  double  the  quantity  of  com  and  put  on 
three  times  the  weight  they  will  do  with  com  alone."  They  should  be 
pastured  on  tame  grasses,  the  higher  and  more  rolling  the  ground  the 
better.  Xo  breed  can  he  kept  on  prairie  grass  without  becoming  thin 
and  worthless.  Many  failures  in  this  business  might  have  been  avoided 
'.f  this  fact  had  been  recognized.  The  "bush  sheep," as  those  are  called 
which  feed  on  this  grass,  can  bo  distinguished  in  the  pens  at  Chicago 
almost  at  a  glance;  and  the  character  of  the  country  and  the  extent 
o  which  tame  grass  abounds  therein,  arc  indicated  by  the  sheep  that 
"">  driven  from  it. 
dr.  Mcehan,  in  an  essay  on  the  diseases  of  the  pear,  says  debility  is 
■  ':ause  of  much  of  the  trouble ;  and  this  want  of  vigor  is  produced 
'■  -ecssive  summer  and  root  pruning,  which  so  weakens  the  wood-pro- 
**4  principle  as  to  induce  inflorescence,  according  the  well-known  law 
i  it  natiti-e  alwaysmakesan  effort  to  reproduce  tlieplaut>iu  proportion  to 
„s  danger  of  death.  When  pear  trees  produce  ilowers  and  no  fruit,  and 
'"  'osseins  have  had  no  external  injury,  it  may  be  safely  assumed 
"e  soil  is  deficient  in  nutritive  elements,  that,  too  much  summer 

• i.  has  been  done,  or  too  many  surface  roots  destroyed  by  a  per- 

......  r-jrri,,p  0f  hf.  afii\      ivnrs  cs>i>uot  '»e  grown  to  great  perfection 
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except  in  rich  and  generous  soils.  Boot  crops  cannot  be  raised  between 
tlie  trees  without  breaking  up  the  ground,  which  destroys  their  surface 
roots,  tho  most  valuable  of  all  roots.  The  best  method  is  to  sow  down 
with  grass,  and  in  ami  re  the  surface  two  or  three  times  a  year;  the  grass 
roots  will  never  run  deep,  nor  exhaust  tho  soil.  Twice  as  many  trees 
can  thns  be  grown  on  ground  where  root  crops  aro  not  grown ;  and, 
if  too  thick,  after  twenty  years'  growth,  they  can  be  thinned  out.  Any 
one  will  notice  the  comparative  freedom  from  debility  of  trees  grown 
for  years  in  grass,  over  those  grown  in  constantly-stirred  soil.  Old  i>ear 
trees  in  Mr.  Median's  garden,  eight  to  nine  feetin  circumference, 
always  bear  when  they  have  any  flowers  at  all,  always  have  healthy  foli- 
age, always  set  most  of  their  blossoms,  and  drop  only  fruit  punctured 
by  insects,  enough  being  always  left  to  produce  plentifully  ;  while  any- 
where in  soils  with  regularly-stirred  surfaces  will  be  seen  innumerable 
flowers  with  little  fruit,  and  with  those  which  do  set  great  numbers  are 
found  afterward  upon  the  ground,  having  fallen  off  from  no  other 
cause  than  sheer  inability  in  the  weakened  vital  principle  to  maintain 
them.  Leaf  blight  and  innumerable  diseases  follow  excessively  weakened 
vitality;  and  though  fire-blight,  cracking,  and  other  diseases  are  the 
means  of  destruction  to  many  thousands  of  bushels  of  pears  annually, 
debility  destroys  its  tens  of  thousands. 

Mr.  W.  P.  Pierson,of  Onarga,  in  an  article  on  the  philosophy  of  under- 
draining,  says  that  thought,  observation,  nnd  recent  experiments  have 
brought  him  to  the  conclusion  that — 

The  job  of  finishing  up  (his  world  ran  never  lip  c-oniplftr.il  until  a  considerable  por- 
tion of  it  is  well  under-drained ;  and  I  do  not  know  but  I  am  safe  in  Baying,  tintil  lit  is 
well  tilixlrn inert.  Very  certain  it  is  Hint  there  arc  immense  nnd  untold  resources  in 
air  nnd  earth,  all  in  tended  for  the  benefit  of  I  Lie  human  race,  that  can  never  be  made 
available  for  tlie  punioses  for  which  they  were  intended  nnlil  a  vast  amount  of  ditch- 
ing is  done.  Nature  hns  already  provided,  on  a  most  magnificent  wale,  for  tho  ttltiler- 
draimn;*  of  extensive  tracts  of  country  ;  but  (lie  richer,  the  better,  the  greater  portions 
of  earth's  surface,  can  never  be  drained  by  nny  channels  now  twisting,  or  that  nature 
ever  can  or  will  provide.    This  is  a  task  that  is  assigned  to  man. 

Mr.  Fiorson  says  the  fertile  soil  of  Illinois  rests  generally  on  a  tight 
subsoil,  so  that,  one  season  with  another,  a  large  portion  of  it  is  satu- 
rated with  water  sis  to  eight  months  in  the  year.  What  is  not  satu- 
rated is  dump  and  cold,  from  the  presence  of  stagnant  water  in  the  tight 
subsoil.  Hence  it  is  that,  under  the  present  system  of  cultivation,  not 
one  foot  in  live  of  this  unrivaled  soil  can  ever  be  made  practically  avail 
able  for  the  purposes  of  agriculture :  and  where  only  fifteen,  twenty,  or 
thirty  bushels  or  corn  aro  grown,  sixty,  eighty,  and  one  hundred  bushels 
could  be  raised  with  less  labor  and  more  certainty.  Here,  too,  is  the 
true  source  of  many  of  the  diseases  that  sweep  through  orchards  and 
vineyards,  blasting*  the  hopes  of  the  cultivator,  llelief  to  these  draw- 
backs, to  a  large  extent,  will  be  found  iu  the  adoption  :md  execution,  as 
far  as  time  and  means  will  permit,  of  a  thorough  system  of  tile-draining 
in  conjunction  with  deep  and  thorough  culture.  Mr,  Pierson,  in  conclu- 
sion, says: 

Draw  oil'  the  cold  and  >-t  apian  t  waters;  cherktlto  immense  draught  from  the  warmth 

el"  the  -oil  In  i  va  "oration  :  k-i  i:i  motion  the  bright  si. ad  Hipper,  the  roller,  the  har- 
row, tlie  ciiim;,tni\  and  U:e  Mibs-ih-r ;  send  ill-  riehly-hd.  :i  rain-water,  the  warm, 
well-freight. -d  aiiao-okcie.  and  The  lilc-giving  dew  coursing  down  tliretigh  the  soil  to 
Ihentiuu.-t  dopih-  to  whirh  '.-elation  iau  penetrate:  let  m  every  element  from  the 
surface  that  will  ha-deii  the  chemical  decompositions  and  combinations  by  which  the 
element*  in  air  and  in  earl !i  become,  available  I'm  ihe  support  ijl  plain  life;  iet  nature 
have  free  course  and  no  her  legitimate  work,  and  result.;  will  l.c  v.  iine.scd  on  the 
prairies,  in  the  gry in-Held,  the  meadow,  (he  orchard,  ll.i'  vineyard,  Hint  will  asimiish 
the  world  and  gladden  the  hearts  of  the  tillers  of  the  soil. 

Mr.  Parker  Karle,  of  South  Pass,  thinks  that  drainage  and  deep  culture 
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will  afford  a  remedy ,  in  great  part,  for  leaf  blights  ami  mildews,  for  m 

pended  growth  in  summer,  and  long-protracted,  unhealthy  growth  is 
antnmn,  with  hope  of  relief  from  tho  terrible  scourge  of  rot  in  jiMcba 
and  grapes,  and  possibly  some  amelioration  of  pear  blight.  It  is  a  it 
markable  fact  that,  while  Providence  Ua3  given  the  Western  States  more 
than  an  average  amount  of  rain,  which,  if  properly  husbanded  by  deep 
culture,  would  add  richness  to  the  land  and  supply  every  Reason  and  stage 
of  plant  growth  with  necessary  moisture,  the  West,  in  fact,  suffers  everj 
year  the  most  damaging  droughts.  The  annual  rain-fall  in  southern  Illi- 
nois is  about  fifty  inches,  while  New  England  has  about  forty,  and  Old 
England  about  twenty-five.  About  twenty  inches  of  water  are  annually 
evaporated  in  Illinois,  which  amount  would  be  materially  reduced  bj 
drainage,  thus  saving  heat  in  the  soil  in  seasons  of  excessive  rain,  whirl 
are  the  cool  seasons  of  the  year. 

Professor  William  M.  Baker,  of  the  Industrial  University  of  Illinois, 
in  an  essay  on  climatology,  asserts  that  meteorology  influences  Hie 
health,  habits,  and  even  the  morals  of  men.  The  results  of  destroying 
the  forests  in  various  countries  are  deplorable,  diminishing  tho  annual 
rain-fall,  while  freshets  become  greater,  though  not  lasting.  Manj 
streams,  formerly  with,  ample  power  all  the  year  round,  now  afford  it 
only  in  the  .spring  and  autumn,  and  many  others  have  degenerated  into 
mere  torrents.  His  illustrations  of  these  facts,  though  full  of  interest, 
are  too  numerous  to  be  copied  or  abridged. 

The  report  of  Mr.  J.  P.  Keynolds,  State  agent  at  the  Universal  Exposi- 
tion at  Paris,  is  replete  with  facts  and  suggestions.  The  first  and  ao- 
expectcd  feature  in  the  landscape  of  France  that  strikes  an  American 
Is  the  prairie-like  openness  of  prospect,  resulting  from  the  absence  of 
farm-houses,  with  their  clusters  of  secondary  buildings,  which  every- 
where dot  American  scenery.  Now  and  then  a  pretentious  chateau, 
with  some  accessories,  is  to  be  seen.  Proprietors,  tenants,  and  hired 
laborers  reside  in  adjacent  villages,  where  each  family  occupies  the 
narrowest  limits  consistent  with  its  actual  need  of  shelter  and  rest 
Their  dwellings  may  have  been  built  fifty,  one  hundred,  or  even  five 
hundred  years  ago;  their  gray  stone  walls,  red-tiled  roofs,  or  moss- 
covered  thatch  tell  no  story  of  their  age.  Nothing  about  them  suggests 
an  idea  of  modern  or  even  individual  taste.  The  iron  mle  of  rigorous 
necessity,  exacting  durability  and  economy,  would  Beem  to  have  pre- 
scribed their  forms,  materials,  and  proportions.  A  striking  feature  of 
the  economy  universally  practiced  in  Franco  is  tho  utilization  of  all 
available  wall-surface  for  the  production  of  fruit ;  that  is,  its  incidental 
culture,  against  walls,  barriers,  and  structures  erected  for  other  pur 
poses  entirely.  Mr.  Reynolds  thinks  that  this  incidental  product  ex- 
ceeds the  entire  fruit  crop  of  Illinois.  There  is  scarcely  a  farmer  who 
nay  not  profit  by  the  suggestion.  An  abundance  of  delicious  frnit 
"mid  thus  be  raised  by  every  family,  without  waiting  to  build  a  trellis 
■■■  an  arbor.  The  bare  walls  of  his  dwelling,  fences,  and  out-buildings 
.jer  surfaces  tiiat  would  produce  better  fruit,  and  with  more  certainty, 
han  the  open  vineyard  or  orchard,  and  are  ready  for  use  without  the 
■ntla-y  of  an  additional  dollar.  A  large  part  of  the  wood  consumed  as 
nel  in  France  is  afforded  by  faggots,  obtained  by  pinning  poplars,  wil- 
■  -s,  elms,  and  birches,  that  grow  along  the  margins  of  brooks,  and  on 
■-  -'infiiies  of  fields.  This  is  obtained  without  detriment  to  the  crops, 
'i  .i|.preciable  loss  in  any  respect.  More  than  100,000 acres  are  devoted 
>  the  production  of  the  osier  willow,  of  which  a  million  of  pounds  are 
■*-w*fi  to  the  United  States. 

'■  --     .ttir-iin*   +ii<>f  -in  p  •iHslt-mnde  ">low  reci^d  a  prize  at  this  in- 
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ternational  trial,  although  one  of  thorn  was  held  by  one  of  the  best 
plowmen  of  England,  and  certainly  performed  its  work  to  the  entire 
satisfaction  of  its  manufacturer.  English  plows  generally  do  not  "scour," 
and  have  been  condemned  as  unwieldy,  heavy-draught  "  horse  killers," 
doing  little  execution  in  proportion  to  the  strength  of  team  required  to 
draw  them.  The  English,  however,  seem  to  have  attained  perfection  in 
constructing  the  plow  that  realizes  their  ideas  of  perfect  work — to  turn 
a  furrow-slice,  at  whatever  depth,  so  evenly  and  gradually  as  scarcely 
to  disturb  its  component  particles  of  earth  in  their  relations  to  each 
other.  The  line  of  farrow  must  be  entirely  straight,  and  the-  furrow- 
slice  unbroken.  But  other  tools  and  after  labors  are  necessary  for  pul- 
verizing and  preparing  the  seed-bed  for  the  incorporation  of  manures 
and  the  reception  of  the  grain. 

The  consumption  of  cheese  in  Europe  is  enormous.  Paris  consumes 
annually  about  11,000,000  pounds,  and  all  France  not  less  than  200,- 
000,000.  American  factory  cheese  is  now  imported  largely  into  France 
and  England,  of  a  quality  equal  to  the  best  English.  Out  of  the  general 
habit  of  eating  cheese,  however,  has  grown  up  a  multitude  of  tastes, 
prejudices,  and  notions,  so  that  the  richest  and  best  American  and 
English  cheese,  made  from  the  milk  of  the  finest  cows,  fed  on  the 
choicest  grasses,  and  having  a  delicious  flavor  to  the  unnervertccl  taste, 
is  thrown  aside  by  thousands  for  a  cheese  made  from  goats'  milk,  with 
a  pungent  scent,  utterly  repelled  by  the  natural  nose,  and  strong  enough 
to  give  early  notice  of  its  presence  to  a  person  approaching  ;  or  for 
another  kind,  made  from  ewes'  milk,  into  which  have  been  introduced 
moldy  bread  and  the  sporules  of  a  cryptogamic  plant,  after  which  the 
cheese  is  placed  in  cool,  moist  eaves,  under  conditions  developing  the 
rapid  growth  of  the  fungus  and  reaching  its  desirable  flavor  when  a 
blue-mold  has  permeated  and  discolored  the  whole  mass.  The  latter 
is  extolled  by  some  as  the  "king of  cheeses, "and  upwards  of  0,01)0,000 
pounds  are  annually  made  in  France,  requiring  the  milk  of  200,000 
ewes.  It  sells  at  the  caves  for  about  12  cents  a  pound.  It  is  exported 
to  various  countries,  and  in  New  York  its  admirers  pav  JU  cents  a  pound 
for  it. 


Dr.  J.  M,  Shatter,  secretary  of  the  Iowa  State  Agricultural  Society,  gives 
a  general  view  of  the  agriculture  of  the  State  during  the  past,  year, 
abstracts  of  the  reports  of  seventy-live  county  and  district  societies, 
and  several  essays,  by  western  writers,  on  the  agricultural  development 
of  the  State.  The  volume  comprises  also  the  annual  report  of  the  Hor- 
ticultural Society,  and  is  entirely  original.  The  total  receipts  of  the 
society  were  *0ti,209;  paid  out  in  premiums,  £Jy.57;5,  or  nearly  07  per 
cent. 

The  past  year,  upon  the  whole,  was  unfavorable  to  the  farmers  of  the 
State,  from  various  causes.  The  weather  and  excessive  rains  were  dis- 
astrous to  the  cereals;  there  was  also  a  large  decrease  in  the  number  of 
sheep,  and  in  the  production  of  wool,  with  losses  of  swine  from  dis- 
ease; a  largely  increased  acreage  of  wheat,  with  a  crop  inferior  in 
quality  as  well  as  quantity ;  a  lamentable  decline  in  the  cultivation  of 
artificial  timber;  a  falling  off  in  tie  corn  crop,  though  prices  were 
higher  than  for  many  years;  enormous  crops  of  grass,  but  materially 
injured  in  harvesting;  great  inferiority  in  the  quality  of  apples  and  a 
potato  crop  unparalleled  in  quantity,  with  a  loss  of  thousands  of  acres 
from  an  untimely  freeze  in  October. 

The  rain-fall  was  enormous,  40.50  inches,  against  32.25  in  1SGS,  and 
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28.0  in  1867,  marking  it  as  the  "rainy  year."  Seven  inches  of  rain  fell 
in  April  and  May,  that  were  disastrous  in  planting;  and  working  the 
corn  crop ;  and  the  tremendous  rains  of  these  months  caused  i 
partial  failure  of  the  wheat,  which,  just  before  harvest,  gave  promise  of 
the  largest  yield  ever  gathered  in  the  State.  Besides,  the  damages  to 
roads,  bridge,  farms,  and  fences  from  Hoods  and  high  waters  may  be 
counted  by  millions  of  dollars. 

Great  losses  were  sustained  in  swine  by  "  hog  cholera,"  though  intnj 
affections,  causes,  symptoms,  and  results  are  probably  classed  unite 
tli is  general  term.  Horses  arc  generally  better  cared  for  than  any  other 
farm  stock,  and  diseases  therefore  are  less  frequent  among  them.  A 
marked  improvement  is  also  noticed  in  horses,  of  which  the  assessor's 
returns  show  nearly  .100,0(10  in  the  State.  Stallions  of  the  Norman  ami 
other  improved  breeds  have  lieen  imported  into  several  counties,  anda 
strong  infusion  of  good  blood  may  bo  expected  iu  the  future  production 
of  this  useful  animal.  In  some  counties  cattle  suffered  from  disease 
supposed  to  ho  induced  by  eating  smutty  corn.  Sheep  sustained  greater 
losses  from  diseases  than  any  other  farm  slock,  and  a  largo  falling  off 
in  the  wool-clip  is  shown.  'Ibis  has  caused  a  general  uegleet  of  sheep, 
and  many  thousands  have  been  slaughtered  tor  their  pelts ;  in  Jackson 
County  alone  not  less  than  four  thousand.  The  dogs  increase  faster 
than  the  sheep,  and  their  ravages  have  been  enormous;  it  is  estimated 
that  the  sheep  killed  by  them  during  the  year  were  worth  $150,000.  'in 
encouraging  improvement  is  noticed  in  cattle,  by  tho  introduction  in 
numerous  localities  of  improved  breeds,  and  line  cattle  will  induce  the 
cultivation  of  tame  grasses  and  a  lessening  of  tho  area  of  wheat  culture. 
The  new  varieties  of  oats  distributed  by  the  Department  of  Agricnltnre 
have  yielded  very  largely  and  met  public  expectation. 

The  wheat  crop  was  large  in  the  aggregate,  notwithstanding  the 
heavy  rains,  and  about  10,000,000  bushels  were  exported ;  an  increase  of 
nearly  a  million  of  bushels  over  the  previous  year.  Iowa  bad  also  a 
surplus  of  25,000,000  bushels  of  com,  and  over  4,000,000  bushels  of 
other  cereals.  This  gives  a  large  business  to  the  two  thousand  miles  of 
railroad  existing  in  the  State,  (six  hundred  of  which  were  built  last 
year.)  Farmers  are  advised  not  to  give  up  the  culture  of  sorghum. 
The  product  of  the  crop  in  18US  was  Lf,-j9-,;>!t;j  gallons,  and  with  proper 
care  iu  its  culture  and  manipulation,  which,  it  is  alleged,  it  has  seldom 
received,  it  can  be  made  one  of  the  best  paying  crops  in  the  State. 

The  laws  passed  in  1859  and  1808  to  protect  wild  game  from  indis- 
criminate slaughter,  and  to  prevent  the  reckless  killing  of  insectivorous 
birds,  give  great  satisfaction.  Farmers  and  fruit-growers  believe  in  the 
wisdom  of  these  laws,  and  aro  determined  they  shall  not  bo  violated 
with  impunity.  Jt  is  recommended  that  tho  legislature  also  take  steps 
m  protect  domestic  animals  from  the  heartless  and  thoughtless  brutality 

■f  many  who  use  them  only  as  a  source  of  immediate  profit. 
Hie,  receipts  of  the  society  last  year  were  800,200,  the  largest  of  its 

-■-  -stcucc,  exceeding  the  previous  year  by  81-,7oS  10 ;  00  per  cent,  was 
■  ••'  "*.  in  premiums,  leaving  but  little  for  permanent  improvements 
.u  uuncnt  expenses.    The  number  of  entries  at  the  last  State  fair  was 

"ri-~  exceeding  that  of  any  previous  fair  by  810. 

■'*•""  the  rapid  increase  of  population  and  wealth  in  the  State  a 
.Mi.aties  are  mentioned.     Black  Hawk  County  has  doubled  its 

«>i*t~atiou  in  two  years,  and  last  year  it  produced  1,500,000  bushels  of 

■Vat,  three  times  the  product  of  1807.  Similar  results  arc  given  of 
I--,     .™».»-j  .«  |ii/J)oug]i  but  a  mere  fraction  of  tho  State  is  yet  under 
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Mr.  P.  O.Compton,  of  Ames,  Story  County,  Iowa,  gives  the  following 
ccortnt  of  his  experience  in  plowing  by  stenm  on  the  prairies,  the  natural 
ilace  tor  such  o|>erations.    The  machine-  was  invented  by  Mr.  Thomas 

i.  Minuis,  of  Meadville,  1'enusylvania : 

Tho  machine  (of  15- horse  power)  consists  of  a  boiler,  an  onglnc  nti  each  side  working 
a  tho  name  shaft,  a  quarter  apart,  after  Ihe  manner  ol  railroad  locomotives  ami  tbo 
gual  connections,  nil  rest  in™  oil  1  ivu  ninners,  sis  feet  apart  mill  nearly  eight  fret  loug, 
ometbine  like  n  sled.  These  runners  glide  over  rollers  fixed  in  endless-chain  tracts. 
"ho  tracks  revulvi'  in  an  ellipse,  and  llie.  drive- wheels  move  tho  fhulna  ami  propel 
he  machine  forward  or  backward  by  the  same  motion.  Either  hid.- may  he  run  indepeud- 
ntly  of  the  olher.  lly  this  means,  when  drawing  it  load,  it  is  easily  turned  or 
ttlded.  When  ready  fur  work,  ita  weight  is  about  eight  tons.  The  width  of  the  endless- 
ham  tracks  is  one  foot,  giving  a  ivmlirl  with  the  ground  of  about  L',jOi)  square  inches, 
nd  a  traction  power  limited  only  by  tho  weight. 

Attached  to  tho  machine  were  live  1 1-iurh  breahmg-plows  in  a  solid  flame,  po  ganged 
s  to  turn  nu  aggregate  of  a  little  over  six  feet.  Wo  ran  out  on  the  prairie,  a  crowd 
allowing  to  seo  the  machine  sink  in  (hot!  rot  slough.  They  were  disappointed.  It 
ode  across  more  lightly  or  with  less  impression  than  did  (ho  empty  wagons  which  fol- 
iwed.  It  drew  tho  live  plows  through  iho  toughest  prairie  sod,  frequently  beam  deep, 
nnp  and  down  grade,  and  through  hard  and  soft  ground.  Tho  "traction"  power  of  the 
jachine  was  not  fully  tested.  It  frequently  drew  tho  plows  with  only  one  Mile  in  gesx, 
bowing  this  power  to  ho  equal  to  drawing  twice  as  many  plows.  Jn  Ihia  respect  it 
lied  what  Professor  Braiiiaril,  in  liis  excellent  "History  of  American  Inventions  for 
lllltivation  by  Steam,"  pronounces  the  gnat  want  of  alt  machines  heretofore  tried.  It. 
ode  over  dead  furrows,  ditches  and  rough  places  as  smoothly  as  a  sled,  touching  only 
he  highest  points.  It  nlso  ran  over  plowed  ground  with  scarcely  an  appreciable  in- 
reaso  of  power,  was  under  perfect  control,  and  could  be  moved  either  way  to  an  inch, 
ti  short,  it  ran  easier,  pnivoil  stronger,  ami  performed  every  way,  in  the  main,  better 
!ian  was  anticipated,  and  in  the  essential  m-ccssinc*  of  such  a  machine  is  a  success. 

MISSOURI. 

Tho  fifth  aimual  report  of  the  State  Board  of  Agriculture  of  Missouri 
omprises  the  transactions  of  the  board;  abstracts  of  the  proceedings 
f  the  county  ajricnltnr.il  societies  I'm- 1  sii'J ;  essays  on  agricultural  topics; 
roceediugs  of  the  State.  Horticultural  Society ;  and  the  second  annual 
eport  on  the  noxious,  beneficial,  and  other  insects  of  Missouri,  by  Chas. 
r.  Riley,  State  entomologist.  This  report  is  made  tot  he  Stnto  board,  and 
i  full  of  instructive  in  format  ion,  detailed  in  popular  style,  and  still  based 
a  scientific  accuracy.  The  receipts  of  the  board  for  its  Inst  fiscal  year 
rere  $0,891  GO;  its  expenses  sii..iim  "H,  leaving  a  balance  of  &i$2  .'18. 

Th»'  St.  Louis  Agricultural  anil  Meclnmii  :d  Association  is  an  iude- 
-end'  at  organization,  projected  by  several  hundred  public-spirited  citi- 
ens  of  that  city,  ibr  the  purpose  of  establishing  a  popular  annual  fair. 
t  has  a  capital  stock  of  ssi',000,  the  interest  of  which  is  applied  to 
mproving  its  grounds.  During  the  last  thirteen  years  it  lias  expeuded 
everal  hundred  thousand  dollars  in  various  improvements  and  in  an- 
nul premiums,  and  last  year  its  premium  list  was  increased  to  $30,000. 
t  has  built  a  spacious  amphitheater,  with  an  arena  _")!>  feet  wide,  that 
rill  seat  twelve  thousand  people  comfortably,  giving  to  each  person  a 
iewof  the  exhibition  in  I  he  arena,  with  two  promenades  accommodating 
wenty-four  thousand  more,  so  that  litis  immense  structure  will  shelter 
hirty-six  thousand  persons;  yet  at  the  lust  lair  it  proved  insufficient, 
s  thousands  could  not  he  accommodated,  and  it  is  now  determined  to 
rcct  a  new  building,  oiicdialr  size  iargcr  than  the  present  one.  A 
K'clianieal  hall  and  one  i'or  ir.aehiucry  have  ;dso  been  erected,  at  an  ex- 
ensc  of  $1(1,01)1).  Its  last  lair  wusa  splendid  success,  there  being  nearly 
ix  thousand  entries,  and  the  spueie.as  apartiucnts  oi'  (he  association 
,ere  overcrowded,  and  many  line  specimens  not  seen  for  want  of  room. 
-  Mr.  A.  E.  Trabue.  of  Hannibal,  Missouri,  doubts  the  expediency  of 
ookiug  grain  lor  hogs.  Altera  series  ot  experiments  on  the  most  ecououi- 
;al  use  of  com  and  other  cereals  in  fatteniugaud  wintering  stock  hogs, 
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(having  reference  to  temperature  also,)  lie  arrived  at  conclusions  e 
opposite  to  those  held  several  years  ago  hy  Professor  Mapcs,  O 
M.  Clay,  the  Shakers,  iinil  perhaps  limners  generally,  in  favor 
economy  of  boiling  food  for  stock.  Mr.  Trabue's  experiments, 
with  the  "Chester  Whites,"  led  him  to  the  following  conclusions: 

1.  That  the.  breed  i>f  hojjs.  ban  In™  improved  ;  that  wo  liavo  how  one  breed,  If  Ml 
more,  tlint  uau  nxlract  iwry  particle  of  nutriment  from  raw  com  ;  that  can  do  tho 
own  husking,  shell  in-;,  taking  to  mill,  grinding,  packing  back,  straining  and  Iwflin 

ll!lll:ll  better  UjHTl  Vl!  c;!ll  ill)   it  tbr  ttll'lll. 

2.  That  the  bent  tcmperatriro  In  which  tn  full  en  hogs  is  from  4iP  loOO^wlliijhUndl 

foimd  from  tho  last  oi   Au::io't.  to  the  middle,  of  October. 
;!.  That  they  should  hiivo  shelter,  oi  access  lo  it. 

4.  If  the  fail  in  dry,  Ihey  should  he  turned  into  the  fldil,  to  help  themselves  beta 
Hi..!  corn  hardens,  and  afi.-v  it  in  out.  of  tint  milk. 

5.  All  (here  is  in  corn  islH  to  Lli  pounds  of  pork  to  tl:<:  linsliel,  and  if  fe<l  toanim- 
maturo  purc-hred  liog,  cooking  docs  not  Jielp  it. 

Mr.  Trabue's  theory  is,  that  nothing  should  be  fed  to  animals  ini 
moist  state,  whether  horses,  cows  or  hogs,  as  they  are  thereby  tempted 
arid  enabled  to  swallow  their  food  unmastieated ;  while  the  more  they 
chew  it,  the  better  and  more  intimately  it  is  imbued  with  saliva,  awl 
the  more  easily  digested. 

Mr.  A.  P.  Mills,  of  Warren  County,  advises  greater  attentiontoprodnc- 
ing  combing  and  delaine  wools,  for  which  tlio  climate  of  Missouri  is  u 
good  as  that  of  Kentucky,  where  they  have  been  successfully  groin. 
While  in  growing  fine  wools  we  have  to  compete  with  South  America 
and  Australia,  where  they  can  be  produced  profitably  at  eight  cents  a 
pound,  we  can  raise  the  grades  in  question  at  less  cost  than  England  or 
Canada,  our  greatest  competitors ;  and  French  and  English  manufac- 
turers want  all  the  wools  of  this  description  that  are  produced  in  their 
respective  countries.  An  immense  demand  exists  for  these  wools  iit 
making  hustings  and  uppers  for  ladies'  and  childrcns'  shoes,  the  single 
town  of  Lynn,  Massachusetts,  requiring  this  class  of  goods  to  the 
amount  of  $1,500,000  per  annum  ;  and  this  is  only  one  branch  of  trade 
in  which  these  wools  are  used.  Upwards  of  12,000,000  pounds  are  now 
annually  required  in  the  United  States,  for  which  our  manufacturers 
have  to  depend  chiefly  on  Canada.  The  fleeces  of  the  Cotswold  and 
Leicester  are  preferred  by  the  best  manufacturers.  These  are  also  good 
breeders  and  feeders,  and  as  mutton  sheep  far  superior  to  the  fine-wool 
or  the  native  sheep,  and  at  four  years  old  frequently  weigh  three  hun- 
dred to  four  hundred  pounds. 

Fruit-raising  begins  to  attract  attention.  Large  vineyards  flourish  in 
various  parts  of  the  State,  and  Missouri  wines  are  well  known  in  the 
Eastern  markets  for  their  combinations  of  rich  flavor,  delicacy,  and 
strength.  Apples  are  a  successful  crop,  particularly  on  dry  or  well- 
trained  soils;  in  the  northern  part  of  the  State  early  whiter  sometimes 
:atches  the  apples  before  they  are  gathered.  If  there  is  snow  on  the 
ground,  a  loss  of  tho  fruit  is  prevented  by  shaking  it  into  the  snow 
>efore  the  sun  has  power  to  thaw  the  apples;  they  are  seldom  injured 
•y  freeziug  if  gradually  thawed.  Koot-pruning  has  been  successfully 
iracticed  for  throwing  pear  trees  into  bearing,  and  also  for  preventing 
he  blight ;  say,  lor  trees  two  inches  through,  prune  from  twelve  to  four- 
•ieii  inches  in  diameter  to  a  ball  of  roots ;  trees  three  inches,  prune 
■jjhteeu  inches  from  the  trunk;  and  tor  every  inch  of  diameter  of  the 
■letn,  give  a  loot  of  radius  in  describing  tho  circle  around  the  root-ball 
•i  be  left.  Lime  slacked  with  warm  water  and  thrown  into  trees  will 
■  ill  the  bark-louse  and  all  other  soft-skinned  insects.  Plums  are  given 
•«!"■  tn  th«  "iimilioB.  which  are  traveling  westward  at  tho  rate  of  sixty 
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hIch  annually,  and  must  reach  California  in  a  few  .years,  as  they  will 
nd  their  way  there  in  fruits  and  old  fruit  packages.  No  preventive 
f  their  ravages  has  yet  been  found. 

At  the  discussion  of  the  State  Horticultural  Society  it  was  stated 
Uat  grapes,  much  shriveled  by  long  keeping,  regain  their  plumpness  by 
«ing  dipped  into  hot  water  and  honey,  or  even  hot  water  alone.  The 
loncord,  Delaware,  and  "Wilder,  (Kogers'  No.  4,)  appear  to  be  the  lead- 
og  varieties  for  the  table,  and  the  Ives  for  red  wine.  Tbo  Concord  is 
iroductivo  to  a  fault,  4,000  pounds  to  tho  acre  being  not  an  uncommon 
rop.  Such  overbearing  enfeebles  the  vines,  and  thinning  out  to  a  rca- 
onable  fruit  fulness  is  advisable  on  all  accounts.  Mr.  A.  S.  Barrill,  of 
jivingston  County,  has  the  largest  pear  orchard  in  the  State,  containing 
ipwards  of  ten  thousand  pear  trees. 

The  report  of  Mr.  Charles  V.  Riley,  the  State  entomologist,  comprising 
me  hundred  and  fifty  pages,  is  full  of  details  in  regard  to  the  many 
n sects  that  have  attracted  attention  the  past  year,  cither  by  their  mis- 
chief or  their  benefits.  The  common  apple-worm  has  been  less  injurious 
han  formerly,  and  consequently  the  orchards  were  loaded  with  fair 
rait  To  destroy  this  insect  it  is  recommended  to  place  old  pieces  of 
■umpled  rag  or  carpet  in  the  crotch  of  the  tree ;  the  worms  gather  and 
ipin  np  in  them,  and  can  he  gathered  and  killed  by  wholesale,  by 
scalding  the  rags,  or  running  them  through  the  wringer  of  a  washing- 
nachine.  The  apple-root  plant  louse  has  become  troublesome  in  some 
larts  of  the  State.  It  is  a  woolly  insect,  visible  on  uncovering  the 
-oots,  which  will  ho  found  in  a  knotted,  clubbed  condition,  many  of 
:hem  being  merely  a  mass  of  excrescences,  which  so  check  the  oircula- 
rioD  of  the  sap  that  the  tree  finally  dies.  The  best  remedy  is  to  drench 
;he  roots  of  an  infested  tree  with  boiling-hot  water,  in  quantities  large 
.■nough  to  penetrate  every  part  of  the  roots.  No  danger  of  injury  to  the 
trees  need  be  feared,  as  it  is  a  general  rule  that  vegetable  organizations 
tvill  stand  a  much  higher  temperature  than  animal,  and  boiling 
water  has  been  effectually  employed  for  many  years  to  kill  the  borer  in 
the  collar  of  poach  trees,  and  the  onion  maggot,  without  injuring  the 
growing  onions.  The  plum  curculio,  still  master  of  the  field,  has  found 
i  new  enemy  in  a  minute  yellow  thrips  that  attacks  it  in  a  vulnerable 
point,  destroying  vast  numbers  of  its  eggs.  It  is  hoped  that  in  a  few 
years  these  thrips  will  reduce  the  numbers  of  the  cnrcnlio,  as  tho  lady- 
birds have  done  with  the  Colorado  potato  bug,  and  that  minnte  insect, 
Acarua  mail,  with  the  common  oyster-shell  bark-loose  of  tho  apple 
tree.  It  is  suggested  that  many  noxious  insects  have  been  introduced 
from  Europe,  while  the  particular  parasites  that  held  them  in  check  abroad 
were  not  introduced  with  them.  Sometimes,  in  the  ease  of  the  imported 
currant  worm,  these  foreign  noxious  insects  are  attacked  by  native 
American  parasites ;  but  the  wheat  midge  has  flourished  for  half  a  cen- 
tury without  a  single  parasite  troubling  it.  Dr.  Fitch,  the  distinguished 
entomologist  of  New  York,  as  well  as  Mr.  Kiloy,  recommends  tho  hu- 
[wrtation  of  the  three  different  Chalets  Mies  from  the  other  side  of  toe 
Atlantic,  as  they  are  known  to  check  it  throughout  all  Europe.  Ten 
years  ago  the  asparagus  beetle  {Crioccris  asparagi)  was  introduced  into 
Long  Island,  and  has  spread  till  its  ravages  have  reached  $50,000  in  a 
single  county.  Taken  in  season.  Us  mischief  miglil  have  l>een  checked 
at  the  expense  of  a  few  hundred  dollars.  The  annual  damage  by  insects 
to  all  the  crops  of  the  Union  is  estimated  at  $300,000,000. 

.Of  all  the  insect  foes  of  tho  Western  fanner,  however,  the  voracious 
chinch  bug,  formerly  confounded  with  the  Hessian  fly,  has  bceome  the 
most  .formidable;  -nothing  in  the  way  of  grain  comes  amiss  to.it.    Jr 
Ma. 
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seasons  of  great  drought  it  makes  a  clean  sweep.     In  former  j 
most  of  these  bugs  were  destroyed  l>y  prairie  fires,  but  as  cultiva 
extends  less  prairie  is  burned  over,  and  their  numbers  have  an: 
increased.    Mr.  Daniel  F.  Rogers  gives  the  following  account  oi  uh 
depredations  in  1S65 : 

TIiiti)  was  never  a  better  hIiow  fur  wheat  and  barley  thau  wo  Lad  hero  on  thslM 
nf  June,  and  no  inoru  pal  try  imp  has  licen  harvested  since  wo  have,  been  ft  ton 
M;ui\  i'nriiii.'ri  <liti  uut  fjrt  their  seed.  In  a,  Held  of  barley  whoro  tho  chinch-hup  but 
beeu  ill  v.uik  for  a  week  I  found  them  moving  in  solid  column  across  tho  toMloi 
corn-field  opposite,  in  such  numbers  that  I  felt  almost  afraid  to  rido  my  bono  aw 
ihem.  Tho  mail  and  fences  worn  alivo  with  them,  fc-nmo  teams  were  at  work  nmf 
lij;;  tin;  load  at  this  spot,  and  thii  bnipi  covered  men,  horses,  and  scraper*,  tillttaj 
«tii:  i'm-ced  to  quit,  woik  tor  tbo  day.  Tho  bugs  look  ten  acres  of  that  corn  clcuu 
Ihi'  jfiiimid  before  its  haiih-nin;;  mail;*-  -ln-iiif;  too  nuiek  for  their  toola — checked  thai 
Another  lot  of  Uutii  l-iiiid  from  a  wlii'ai-lu-M  adjoining  my  1'ariu  into  a  piece  of  con, 
slopping  now  and  tbcu  for  a  bile,  but  not  long.  Then  they  crossed  a  meadow,  thirtr 
roils,  into  a  si  xl  eon  -aero  lot  of  sorgo,  atid  fiwe.pl,  it  like  afire,  though  tho  cane  was  tin 
scarcely  in  tassel.  i'rom  wheal,  to  m>r^<i  was  at  leant  sixty  rode.  Their  march  was  (jot- 
nrued  by  no  discovcrabli*  law,  except  that  they  uvru  voraciously  hungry  and  mil 
where  (hero  was  most  to  eat.  lu  a  neighbor's  Held,  that  fortunately  was  sown  nrlj. 
mi  i'liriin).  liietn  nioviii;'  ai'niyj  bis  pri-me-ei  in  Mich  numbers  that  they  bid  fair  todrin 
out  tin)  family.  House,  crib,  stable,  well-curb,  trees,  anil  fences,  were  nno  creqih; 
mass  of  stinking  life,  lu  tho  house  us  well  as  outside,  Hko  tho  lice,  of  Egypt,  ther 
were  everywhere ;  but  in  a  single  day  they  worn  j;oiic 

Their  ravages  have  been  sometimes  checked  by  surrounding  a  field 
with  a  barrier  of  pine,  boards  set  up  edgewise,  and  partly  buried  to  keep 
them  in  position,  keeping  tho  upper  edge  moistened  with  coal-ttur,  daily 
renewed.  Deep  holes  are.  dug  oulsiilv  of  this  barrier,  and  tbo  bugs,  ar- 
rested in  their  march,  wander  about  and  tumble  into  the.  holes,  from 
which  they  aro  shoveled  out  literally  by  cart-loads,  in  hot,  dry  sea- 
sons their  ravages  art;  always  Die  worst;  in  wet  seasons  it  is  impossible 
for  them  to  do  any  considerable,  amount  of  damage. 

As  the  chinch  bug  has  to  gttt  at  the  roots  in  I  ho  spring,  upon  which 
she  lays  her  eggs,  the  looser  the  soil  is  the  greater  the  facilities  offered. 
Deuce  the  advantages  of  fall  plowing;  or  if  plowed  hi  the  spring,  the 
land  should  Lave  several  heavy  rollings.  Farmers  notice  that  wheat  har- 
rowed in  u[>on  old  corn  ground  without  any  plowing  is  far  less  infested 
by  these  bugs  than  when  put  in  upon  land  that  has  been  plowed,  and  they 
cannot  thrive  iu  wet,  soggy  land. 

The  chinch  bug  has  many  insect  enemies.  Four  distinct  lady-birds 
I  troy  upon  it,  (as  well  as  upon  the  eggs  of  the  Colorado  jiotato  bug,aud 
upon  I  lios*-  of  certain  bark  lice;)  also  the  lace-wing  \\$,  (Chryxopha  plora- 
■',i.. ■■/.(.:  the  Iimittioxiix  Ihiwcr  bug,  {Aitlhtuvris  in«i(lconug,  Say,)  and  the 
common  nuuil  of  the  Middle  and  Western  Slates.  This  bird  should  be 
protected  from  the  gnu  of  the  spoilsman  in  every  State  where  the 
t-hiiich  bug  is  known  to  run  tint.  The  amount  of  damage  done  by'thi* 
insect  is  almost  incredible.  Itwaaestimuted  that  in  ISu'l"  three-fourths 
if  tho  wheal  and  one-half  of  tho  corn  crop  were  destroyed  by  it  through 
•nt  many  extensive  districts  comprising  almost  the  entire  Northwest," 
mumming  to  many  millions  of  dollar*.  As  Die  ravages  of  this  insect 
■aw  assumed  alarming  proportions,  .Mr.  lliley  has  devoted  a  large  part 
•f  Ins  upon  to  tin:  subject,  which  farmers  will  do  well  to  examine,  lu 
-. miming  ii] i  the  habits  of  this  iuseet,  he  considers  the  following  points 
irmly  established: 
I.  Chinch  bugs  hyberuato  in  the  perfect  or  winged  state,  in  any  old,  dry  rubbish, 
■  ■ill  i  dead  leaves,  in  old  si  raw.  in  corn-shuck  a  ami  corn-stalks,  among  weeds  in  feneo 
...hits,  ii.    TluTetorc,  all  sneli  substances  should  be  burned  up,  as  far  as  possible,  iu 
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The  border  tlio  ground  is  whore  tho  grain  is  sown,  the  less  chance  Tar  tUit)  bug  to 
itr&te  to  tlio  mots  of  tho  grain  and  lay  its  eggs  therein.  Hence  tho  importance  of 
plowing,  anil  using  tbo  roller  niton  land  that  is  loose  ami  friable,  Hence,  also,  if 
;urn  gtonml  is  snftieiently  clean,  it  is  a  pood  plan  to  barrow  in  a  emit  of  small  grain 
i  it,  without  plowing  it  at  all.    Moreover,  lulling  should  always  bo  adopted,  as  tho 

wheat-growers,  both  in  this  country  anil  Europe,  attost  that  tho  heavier  tho 
mil  for  wheat  is  rolled,  tlio  butler  tlio  crop. 

A  single  heavy  rain  immediately  check*  tho  propagation  of  tlio  chinch  buys.  Con- 
ed heavy  rains  materially  diminish  their  nnmbres-  A  lung-continued,  wet  season, 
that  of  1865,  sweeps  almost  tho  whole  brood  of  them  from  tlio  lace  of  tho  earth ; 
from  the  rapid  rato  at  which  they  mail  Iply,  tbvco  will  always  bo  enough  left  forsocd 
mother  year.  It  is  not  only  a  general,  uut  universal  rule,  that  Ibis  insect  is  Dover 
onsly  destructive,  except  where  there  is  continued  hot.  dry  weather;  and  if  in  two 
ining  districts  there  has  been  a  dry  sit  miner  in  one.  and  ninrh  wet  weather  during 
rammer  in  tho  other,  however  plentiful  and  destine  1  ivu  I  lie  bug  may  be  in  tho  first 
riot,  it  will  scarcely  bo  heard  of  in  tho  second. 

Tie  natural  history  of  tlio  army  worm,  canker  worm,  caterpillar,  cab- 
le worm,  bee  killer,  ami  prominent  insects  affecting  the  grape-vine, 
yell  as  innoxious  insects,  is  given  with  great  particularity,  making 
report  of  great  value  to  tlio  farmer. 

CALIFOEXIA. 
"be  last  volume  of  transactions  of  the  California  State  Agricultural 
iety  comprises  the  proceedings  for  1SG5  and  18(19.  The  addresses 
[  reports  made  at  the  two  Slate  fairs  are  filled  with  valuable  sugges- 
ts on  tbo  importance  of  a  inoro  diversified  agriculture,  on  artificial 
Mats  to  ameliorate  the  climate  and  beautify  tho  country,  on  irriga- 
i,  and  on  improved  culture  of  the  cereals  and  fruits,  which  have  become 
at  staples  in  the  wealth  of  tho  State.  There  aw  also  special  reports 
several  subject  s,  and  suggestions  on  the  native  grasses  of  California, 
t-root  sugar,  silk  culture,  rice,  flax,  mining,  diseases  of  cattle,  iinmi- 
tion,  &c. 

ho  receipts  of  the  society  in  1SI>9  were  ^L'^,497  H,"i,  which  was  all 
Hirsed  in  premiums  anil  expenses,  except  £171  78. 
'he  statistical  reports  fin-  1 808-00  of  leading  farm  products  show 
regates  of  19,051,08-1  bushels  of  wheat.  7.331, 3.'»3  bushels  of  barley, 
18,757  bushels  of  oats,  :i,J^fi.il'.)7  bushels  uf  potatoes,  ii,.";:  1,1.11' pounds 
tutter,  4,41'1',oj5  pounds  of  cheese,  ;nid  :).4(i:.f,:;iil  pi nn ids  of  wool.  Of 
ts,  there  are  now  under  cultivation  over  iMHHUMO  grape-vines,  nearly 
,000  orange,  lemon,  olive,  and  lig  trees,  and  l',500,000  apple  and  pear 
ts.  Of  wine  and  brandy,  rapidly- increasing  staples,  nearly  3,000.000 
.ons  were  produced.  Of  live  stock,  03o,-IbS  neat  cattle,  L',  137^9-1.8 
ep, -0,000  Angora  goats,  and  soon,  showing  wonderful  progress  in 
tate  but  little-  more  than  twenty  years  old,  and  its  chief  advance 
le  during  the  last  ten  or  twelve  vears.  T lie  value  of  the  farming 
ducts  is  estimated  at  8311.000,000.  This  entirely  eclipses  her  product 
;old,  a  result  which  no  one  would  have  predicted  twenty  years  ago. 
)  wheat  culture  of  the  State  becomes  vivid  to  the  mind's  eye  from 
single  fact  that,  on  the  1st  day  of  August  hisl.  30,000  tons  of  wheat, 
aeks,  were  stretched  along  the  hanks  of  the  Sacramento  I  liver,  in 
counties  of  Tehama.  IJutte,  Sutler.  Colusa,  and  Yolo,  and  that 
100  tons  more  were  to  follow  them,  making  110,000  tons  of  wheat  as 
yield  of  Jive  counties.  Fivo  years  ago  the  land  from  Yolo  lo  Val- 
,*  lifty-six  miles,  was  unprod  tie  live,  and  almost  uninhabited ;  last 
r  it  was  nearly  one  continuous  whrat-lield.  A  railroad  now  runs 
nigh  this  tract,  with  two  wheal -till  Ins  daily,  one  every  night,  and 
ra  trains  on  Sundays.  Fur  miles  along  the  trark  last  year  the  wheat 
;  piled  tip  in  sacks  waiting  for  shipment,  and  more  than  -Hi. 000  torts 
e  shipped  from  Vallejo  direct  to  Liverpool, 
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It  is  regretted  by  many  as  a  great  evil  that  so  large  tracts  of  land  ore 
held  by  individuals  who  refuse  to  Bell  at  prices  that  emigrants  are  win- 
ing to  pay.  The  traveler  is  everywhere  impressed  with  the  immense 
extent  of  fields,  farms,  and  flocks.  It  is  stated  that  in  Los  Angeles 
County  a  person  can  travel  twenty-seven  miles  of  highway  through  one 
man's  land.  Two  fanners  from  Maine,  who  crossed  the  mountains  in 
1852,  with  2,000  sheep,  now  shear  100,000,  having  a  ranch  of  200,000 
acres.  Another  firm  has  3,500  milch  cows ;  another  sold  $10,000  worth 
of  wheat  from  his  farm  of  13,000  acres.  The  valley  lands  are  wonder- 
fully rich  and  productive,  with  so  mild  a  climate  that  farm  stock  is 
rarely  housed.  This  accounts  for  the  rapid  increase  of  agricultural  pro- 
duction. 

The  consumption  of  rice  amounts  to  about  50,000,000  pounds  annu- 
ally. As  there  are  thousands  of  acres  of  lands  on  the  Lower  Sacramento 
and  San  Joaquin  Rivers  eminently  suitable  in  every  respect  for  the  cul- 
tivation of  this  valuable  grain,  and  the  State  has  a  large  population  of 
Chinese  and  other  laborers  well  calculated  for  this  industry,  attention 
is  called  to  tho  utilization  of  these  now  comparatively  worthless  lands. 

More  attention  is  recommended  to  planting  vineyards.  There  are 
many  treeless  districts  in  the  State,  yielding  no  pasture  for  grazing  pur- 
poses, which,  by  being  planted  with  vines,  that  flourish  even  in  an  arid 
soil,  would  soon  be  covered  with  verdure;  this,  in  the  opinion  of 
meteorologists,  would  increaso  the  supply  of  moisture  and  rain,  and 
materially  benefit  the  grain-grower  and  grazier.  Besides,  the  vine  does 
not  exhaust  rich  soils  us  the  cereals  do.  There  are  vineyards  in  Los 
Angeles  more  than  one  hundred  years  old,  which  still  bear  full  crops 
every  year.  More  than  a  million  of  orange  and  lemon  trees  were  set  out 
last  year  in  the  southern  part  of  the  State. 

The  cultivation  of  silk,  it  is  thought,  will  eventually  become  an 
important  agricultural  industry  in  the  State.  A  moderate  premium 
offered  by  the  legislature  has  attracted  a  large  number  of  valuable 
immigrants,  skilled  in  all  the  branches  of  this  rich  industry,  and 
numerous  plantations  of  mulberry  trees  have  been  started.  More  than 
4,000,000  cocoons  were  raised  last  year,  and  a  party  of  Japanese  have 
purchased  2,000  acres  of  land  in  El  Dorado  County,  and  are  busy  in 
raising  the  mulberry  for  silk,  as  well  as  the  tea  plant.  Some  local  and 
apparently  temporary  causes  have  cast  a  shadow  over  the  prospects  of  the 
silk  business  for  tho  past  year,  but  it  is  thought  they  will  be  removed) 
and  a  brighter  prospect  open  for  its  development  and  successful  prose- 
cution. As  in  most  pioneer  enterprises,  there  have  been  failures,  which 
can  now  be  attributed  to  plain  and  palpable  causes,  and  the  committee 
report  that,  "as  a  whole,  the  silk  interest  is  prosperous,  and,  with  per- 
severance ou  the  part  of  our  silk-growers,  they  have  every  reason  to 
look  with  certainty  for  a  brilliant  future." 

Tho  question  of  doing  away  with  fences  is  now  agitating  the  minds 
>f  farmers.  They  are  an  enormous  expense  in  California,  as  in  all  new 
States.    President  Parks  says : 

When  a  man  invests  $1,000  here  for  land  bo  is  required  to  invest  $2,000  to  fence  it. 
ilmost  over;  man  who  desires  to  farm  has  the  means  and  ability  to  acquire  a  small 
'arm  in  this  country,  fcnt  there  am  those  who  cannot  acquire  even  a  small  farm  and 
1'nco  it,  as  required  by  Ian-.  In  other  words,  one  man,  with  Bii  or  oight  cows,  perhaps, 
.ill  come  into  a  neighborhood  and  prevent  ten  men  from  producing  a  thousand  bushels 
■t  wheat  each.  This  is  most  absurd.  Thcro  is  no  reason  why  one  individual  should 
rarsne  an  occupation  to  tho  great  injury  of  hundreds  of  others ;  no  reason  why  A  should 
>e  compelled  to  build  two  miles  of  fence  that  bo  may  raise  three  hundred  bushels  ot 
by to  accommodate  U,  who  milks  three  cows.    Let  B  take  care  of  his  cows.    Let 

■r  fence  ten  acres,  or,  in  other  wards,  let  him  keep  his  property  from  trespassing  on 
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This  question  is  just  beginning  to  be  agitated,  became,  perhaps,  stock-keepers  have 
heretofore  predominated,  and  it  wonld  have  coat  more  to  fence  the  stock  than  tie  grtin ; 
now  the  thing  is  reversed,  and  it  costs  ten,  yes,  twenty,  times,  the  amount  to  fence  the 
grain  that  it  does  the  stock.    Should  we  not,  then,  welcome  any  measure  of  relief  from 


this  burdensome  tax  of  making  and  keeping  in  repair  bo  ranch  snperflm 


Next  to  railroads,  we  want  canals  fur  irrigation,  hut  constructed  with  sufficient 
depth  to  make  them  navigable.  The  seasons  of  California  are  two:  one  of  copious 
moisture,  commencing  on  the  1st  of  November  and  closing  on  the  1st  of  May ;  the  other 
is  rainless,  and  extends  from  1  ho  1st  of  May  to  the  1st  of  November.  Could  we  moisten 
the  earth  during  theso  last  six  months,  the  productiveness  of  the  State  would  he  abso- 
lutely without  limit.  Many  rich  mines  have  been  opened  in  California,  and  their  har- 
vest of  gold,  by  lubricating  the  machinery  of  manafacturing  and  commercial  industry, 
has  ennched  the  world.  But  no  country  has  profited  hy  it  so  little  as  the  State  which 
produced  it.  There  yet  remains  one  mine,  however,  richer  than  Ophir,  exhaustless  as 
the  sea,  the  treasures  of  which  are  in  store  for  tbo  people  of  California  whenever  they 
choose  to  appropriate  them.  I  mean  the  melting  snow  of  the  Sierra  Nevada  mountains, 
which  the  suns  of  summer  send  down  in  fertilizing  streams  upon  the  arid  plains.  Wu 
have  but  to  utilize  them  to  find  them  a  source  of  boundless  wealth.  *        * 

There  is  no  country  in  whicb  irrigation  can  be  more  easily  applied  now,  if  we  ex- 
cept India,  upon  so  grand  a  scale  as  in  California.  A  survey,  already  made,  demon- 
strates the  practicability  of  watering  more  than  three  quarters  of  a  million  of  acres  on 
the  right  bank  of  the  Sacramento  River,  hy  a  canal  issuing  from  that  stream,  near  Red 
Bluff,  leading  along  the  outward  edge  of  the  valley,  and  having  its  outlet  at  Suisnn ; 
and  it  is  probable  that  the  drainage  of  the  Coast  range  of  mountains  wonld  swell  the 
irrigating  capacity  of  that  canal  to  ono  million  of  acres.  Large  as  this  area  is,  a  still 
larger  one  can  he  irrigated  by  collecting  in  a  canal  the  streams  heading  in  the  Sierras 
and  flowing  into  the  wide  phiin  on  tlie  left  hank  of  the  Sacramento  and  the  vast  basins 
of  the  San  Joaquin  ami  Tulare. 


CURRENT  PUBLICATIONS  IN  RURAL  ART. 

We  give  short  abstracts  of  the  neve  American  books  on  agriculture 
and  rural  economy  that  have  been  published  during  the  past  year.  We 
have  aimed  at  furnishing  information  only  as  to  their  contents  and  char- 
acter, by  abstracts  of  their  more  prominent-  points,  with  now  and  then 
an  illustrative  quotation,  bnt  offering  no  criticism,  indorsement,  or  gen- 
eral commendation.  It  must  be  an  object  to  the  numerous  readers  of 
this  Keport  to  know  what  works  have  been  recently  published  on  agri- 
culture, with  a  general  view  of  their  contents.  A  great  improvement 
is  every  year  visible  in  the  originality  of  this  branch  of  American  liter- 
ature, and  its  adaptability  to  the  requirements  of  the  country,  so  dif- 
ferent from  the  numerous  reprints  of  the  English  works,  which  formerly 
furnished  the  staple,  of  this  kind  of  reading  for  American  farmers. 


Within  a  few  years  fruit-growing  has  increased  to  such  an  extent  as  to 
become  a  leading  interest.  Many  horticultural  associations  and  period- 
icals have  been  estabiished  to  advance  this  interest ;  and  these  period- 
icals have  bceu  conducted  with  great  ability  and  with  corresponding 
success.  Of  these  fruits  the  peach  has  become  one  of  the  most  import- 
ant, being  easily  raised,  coming  soon  into  bearing,  and  a  favorite 
with  almost  all  "tastes.  The  area  of  its  culture  is  last  widening,  and 
thousands  of  acres  are  now  devoted  to  peach  orchards  where,  but 
a  few  years  ago,  noue  were  kuowu.  It  can  be  successfully  cultivated 
almost  anywhere  uuder  our  bright  skies,  south  of  i2°,  and  below  an 
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altitude  of  9,000  feet,  though  not  a  sure  crop  north  of  40°.  In  all  the 
States  south  of  Delaware  it  flourishes  with  the  greatest  luxuriance.  In 
this  country  alone  is  it  grown  so  abundantly  as  to  become  a  common  mar- 
ketable commodity,  and  so  cheap  that  all  classes  can  regale  themselves 
on  the  delicious  fruit  at  a  small  expense. 

The  Delaware  peninsula,  including  the  eastern  shore  of  Maryland, 
has  become  probably  the  most  productive  peach-growing  region  in  the 
world,  the  crop  sent  to  market  last  year  having  exceeded  3,0)00,000  bas- 
kets, from  an  area  of  about  sis  thousand  square  miles.  Some  planters 
in  Delaware  have  peach  orchards  of  600  acres,  with  10,000  to  20,000 
trees,  and  ship  1 ,000  to  1,500  baskets  daily  through  the  season,  each  bas- 
ket containing  five-eighths  of  a  bushel.  Kent  County,  in  Delaware,  with 
an  area  of  six  hundred  square  miles,  shipped  last  year  abont  1,000,000 
baskets.  Ohio  and  Michigan  also  raise  about  a  million  baskets  each  in 
favorable  seasons ;  and  in  California  it  is  estimated  that  800,000  trees 
have  been  planted  in  only  thirteen  counties. 

The  soil  for  a  peach-orchard  should  not  only  be  dry,  but  light  and- 
warm.  A  sandy  loam  is  the  best,  in  which  the  peach  seems  to  delight, 
and  which  accelerates  its  maturity  and  fructification.  A  clay  soil  is 
not  suitable ;  a  gravelly  one,  artificially  enriched,  is  better,  and  the  rich 
alluvials  of  our  river  bottoms  do  very  well.  Low  lands,  or  those  that 
hold  water,  are  unfit,  and  must  be  carefully  avoided. 

In  planting  a  nursery,  the  seed  of  natural,  unbudded  fruit  only  should 
be  used,  which  is  a  fact  not  generally  known.  It  is  more  vigorous,  more 
hardy,  and  more  certain  to  germinate,  and  the  trees  live  longer.  Although 
the  seeds  of  budded  fruit  will  generally  grow,  they  are  not  certain  to  doso, 
and  they  are  often  diseased  and  defective,  producing  diseased  and  feeble 
trees.  The  kernels  from  natural  peaches  can  be  distinguished,  as  being 
smaller  than  those  of  budded  fruit;  they  are  also  of  fairer,  brighter 
color,  closer-grained,  harder,  and  cleaner,  with  smaller  cavities;  the 
two  valves  are  closer  and  more  tenaciously  closed.  From  fire  to  twelve 
bushels  to  tho  acre  are  required,  according  as  it  is  planted  closely  or 
widely.  In  the  North  they  are  usually*  planted  seven  to  ten  inches 
apart,  while  in  Delaware  only  two  and  a  half  to  three  inches ;  and  in 
the  latter  ease  the  nurserymen  ruisc-  from  10,000  to  12,000  first-class 
trees  to  tho  acre.  For  cultivation  in  the  nursery,  transplanting,  prun- 
ing, budding,  &c,  in  which  only  ordinary  skill  and  judgment  are  re- 
quired, ample  directions  will  be  found  in  Mr.  Fulton's  treatise. 

In  selecting  a  site  for  an  orchard,  as  tho  young  wood  and  fruit  buds 
often  suffer  from  the  rough  northern  and  northwestern  blasts  of  winter, 
it  is  desirable  to  get  a  spot  where  they  will  bo  sheltered.  A  southern 
tr  southeastern  slope,  other  things  being  equal,  is  to  be  preferred.  Prox- 
imity to  a  largo  body  of  water  is  supposed  by  some  to  be  favorable,  as 
oatcrially  alleviating  the  severity  of  winter  and  preventing  the  inju- 
ions  effects  of  late  frosts  in  the  spring.  But  these  beneficial  results 
ire  sometimes  impaired  or  neutralized  by  counteracting  ones  in  a  fruit 
■o  susceptible  of  atmospheric  influences.  Thousands  of  baskets  of 
icachcs  have  been  known  to  rot  on  the  trees  in  Delaware  in  a  single 
'■arm,  wet  day,  from  the  want  of  dry  air  and  sunshine.  As  orchards 
iear  water  are  more  exposed  to  this  danger  than  others,  tho  advantages 
eem  to  be  nearly  equally  balanced,  and  tho  preference  must  generally 
'o  determined  by  other  considerations.  In  the  largo  peach  plantations 
■l  Delaware  it  is  usual  to  plant  early,  late,  and  intermediate  sorts,  that 
'uccess  or  failure  may  not  depend  altogether  on  a  singlo  variety,  and 
hat  the  fruit  may  ripen  progressively,  affording  the  planter  a  supply 
inrino.  *i,n  v-'xiin  f*nnn.    j?e  is  thus  better  able  to  manage  the  crop,  it 
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being  easier  to  send  10,(100  basket  a  of  a  dozen  varieties  to  market  dar- 
ing a  season  of  six  weeks  than  tlie  same  quantity  of  a  single,  variety  in 
a  single  week.  Kadi  kind  should  be  planted  in  a  row  by  itself,  the  ear- 
liest next  the  entrance  of  the  orchard,  and  progressively  to  tho  rear, 
planting  the  latest  last.  The  planter  can  thus  dear  Ms  orchard  as  he 
goes ;  the  trees  in  front  being  relieved,  the  limbs  will  gradually  regain 
llieir  former  position,  and  little  or  no  fruit  will  lie  knocked  nil'  in  gath- 
ering. Tlie  trees  may  be  transplanted  in  the  fall  or  -spring  with  equal 
snecess.  In  the  fall  first-dans  trees  are  more  readily  obtained,  as  the 
nnrserics  have  not  then  been  culled  nor  the  stock  exhausted,  as  is  often 
the  case  in  the  spring.  The  ground  is  generally  in  belter  order  then, 
and  it  is  a  time  of  more  leisure  with  the  farmer.  In  fall  planting  it  is  best 
to  leave  a  few  branches  toward  the  top  of  the  stem,  as  a  sort  of  shield 
from  the  frosts  of  winter.  If  planted  in  the  spring,  the  trees  should  lie 
trimmed  close  and  smooth  like  a  rod,  every  limb  taken  oil',  nud  the  top 
ent  down  to  a  uniform  height  nf about  three  feet.  Those  plumed  in  the 
fall  should  be  treated  in  the  same  way  in  the  following  spring,  as  early 
an  the  weather  will  permit.  In  June,  alter  planting,  every  limb  and 
sucker  should  lie  ent  "IV  that  is  nearer  than  two  and  a  half  feet  to  the 
ground,  as  well  as  any  straggling  limbs  that  may  have  grown  far  beyond 
the  general  contour  of  the  head.  If  this  trimming  is  done  judiciously 
and  timely,  the  limbs  that  are  left  will  grow  strong  and  vigorous,  the 
wood  will' rijien  early,  and  the  vitality  of  the  tree  be  preserved.  A 
height  of  three  feet  is  a  proper  distance  at  which  (ho  bead  should  be 
allowed  to  commence  iis  limn.  At  this  height  if  will  naturally  strike 
upward  at  an  acute  angle  Willi  the  stem,  and  thus  allow  room  enough 
to  cultivate  around  il  with  a  mule  or  small  horse.  Many  planters  «  c'nt 
in"  young  trees  annually,  about  one-half  of  each  years  growth,  the 
same  season  or  early  next  spring.  When  the  sap  reaches  this  point  it 
is,  of  course,  checked,  and  send.-;  out  new  branches;  thus  more  new 
hearing  wood  is  produced,  uoarerthe  stem  and  nearer  the  ground.  This 
docs  well  in  small  orchard.-,  but  is  hardly  practicable  in  plantations  of 
thousands  of  ires,  ('siting  i:i  u'so  invigorates  and  prolongs  the  lite. of 
Hie  tree;  Hie  leaves  will  be  greener,  the  young  hearing  wood  more 
abundant,  and  tlie  I'm i I  h'nrer  and  richer. 

A  full  crop  of  peaches,  say  a  liu-kel  to  a  tree,  may  be  expected  the 
fourth  year  after  pluming.  This  is  a  full  crop  for  trees  of  Unit  age  and 
size,  and  quite  as  much  us  they  ought,  to  bear.  It  is  not  easy  to 
account  for  the  dillcrcn-e  in  production;  something  depends  on  variety, 
culture,  i\c.  Some  kinds,  as  Hale's  Karly,  uniformly  l>car  large  crops, 
while  others,  as  the  Sr^ipiehamia.  a  fruil  of  great  beauty  and  excel- 
lence, are  uniformly  light  bearers.  It  is  not  generally  desirable  that 
trees  should  bear  when  very  young:  il  weakens  the  tree,  in  diverting 
the  vital  forces  from  the  lorini.tioti  «tf  wood  into  Hie  production  of  fmit, 
Oftentimes  giving  the  (rep  :•  la  -ting  tendency  to  feebleness;  besides,  at 
an  early  age  neither  I  he  si  em  nor  the  branches  are  able  to  bear  a  load 
of  fro.it ;  they  break  down,  and  the  tree  i-t  thus  permanently  injured, 
both  in  usefulness  and  beaiily. 

The  culture  after  a  crop  should  be  pr.impi.  careful,  and  generous.  As 
soon  as  (he  lasl  peach  is  gathered  tin-  hoirs  should  be  turned  in  to  cat 
up  the  refine.  They  will  fat  ten  on  the  decayed  and  imperfeci  fruit,  and 
multitudes  lit'  embryo  insects  will  lie  destroyed.  I'liey  will  root  ebont 
the  trees,  which  will  do  almost  as  much  good  as  a  plowing.  If  there 
Eire  no  hogs  at  hand,  the  refuse  should  be  gathered  up  and  removed: 
hut  this  is  too  seldom  done,  the  more  common  way  bciug  to  leave  all 
on  the  gTonnd.  and  run  the  risk. 
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Tho  next  tiling  is  to  remove  carefully  all  feeble,  dead,  and  broken  limbs.  These  an 
such  as  arc  soar  tho  ground,  and  have  been  ao  far  deprived  of  their  sap  by  the  nppo 
and  more  vigorous  ones  as  to  become  ira  fruitful.  As  they  would  soon  die,  it  is  but  to 
remove  them  at  once,  and  thus  give  moro  room  as  well  as  more  sap  to  the  thrifty  ud 
fruit-bearing  ones.  After  a  bountiful  crop  many  broken  limbs  will  bo  found:  m» 
times  the  whole  tree  will  be  demolished  arid  apparently  ruined.  By  careful  ami 
judicious  pruning  much  may  be  done  to  repair  tbe  injury  and  restore  the  tree  to  iu 


iug  must  not  bo  deferred  if  yon  valno  fine  ti 

attended  orchard  the  labor  wi"  ■•-'-'•     *  ■ 

will  ever  obtain  a  lodgment  ii_ ..  . 

should  bo  carefully  replaced,  so  that  tho  tender  neck  of  tbe  stem  will  not  be  exposed. 

After  tlie  fall  plowing  it  is  advised  to  give  the  orchard  a  top-dressing 
of  lime,  or  barn-yard  manure,  ashes,  or  superphosphate  about  the  roots. 
Although  this  is  somewhat  expensive,  any  good  orchard  that  is  worth 
keeping  at  all  is  worth  good  culture,  and  whatever  dressing  it  gets 
should  bo  in  the  fall,  that  the  fertilizers  may  dissolve,  soak  in,  and  reach 
the  roots  during  the  winter,  in  time  to  stimulate  nod  strengthen  the 
next  year's  growth  and  crop.  Neither  weeds  nor  grass  should  be  per- 
mitted to  grow,  and  tho  ground  should  be  kept  as  clear  and  smooth  38 
a  floor. 

But  little  is  yet  settled  in  regard  to  the  diseases  of  the  peach.  The  "yel- 
lows" is  regarded  as  incurable,  and  eradication  is  tho  only  remedy-recom- 
mended. This  disease  is  ascribed  to  bad  cultivation,  or  rather  to  long 
cultivation  on  the  same  soil.  At  an  early  day  in  this  country  the  yellows 
was  unknown,  and  in  newly-cleared  districts  and  fresli  soil  it  is  never 
seen  except  where  it  has  been  introduced  by  diseased  trees.  Tho  borer  is 
the  most  troublesome  enemy  of  the  peach,  but  if  looked  after  in  time  it  is 
easily  subdued,  and  need  not  seriously  interfere  with  cultivation. 
The  eggs  from  which  this  pest  is  produced  are  deposited  by  a  fonr- 
winged,  wasp-shaped  insect,  during  the  summer,  on  tho  tender  bark  of 
the  tree,  at  tho  surface  of  the  ground.  As  the  season  advances  the 
eggs  hatch  into  small  white  grubs  or  borers,  about  an  inch  long  and  an 
eighth  of  an  inch  in  diameter,  which  penetrate  the  bark  and  bore  into 
the  sap-wood,  where  they  remain  all  winter.  The  next  spring  they 
emerge  in  their  perfect  winged  form,  and  soon  commence  depositing 
eggs  for  another  generation.  While  iu  the  tree  they  devour  voraciously 
the  bark  and  sap-wood,  and  one  or  two  are  sufficient  to  destroy  a  young 
tree  in  a  single  sea-son,  and  four  or  live  will  destroy  an  old  one.  A 
little  experience  will  enable  one  to  detect,  tho  borer.  The  most  certaiu 
and  obvious  sign  is  the  gum  at  the  neck  of  the  tree;  that  is,  the  tender 
part  which  extends  about  an  inch  above  and  two  below  tho  surface. 
When  tin's  is  discovered,  tbe  earth  should  be  scraped  from  the  root,  the 
rum  and  decayed  wood  cut  away,  and  a  stiff  wire  or  whalebone  thrust 
'nto  the  curving  cavity,  and  the  worm  be  thus  destroyed.  Care  mast 
>o  taken  to  kill  all,  as  sometimes  five  or  six  will  bo  found  in  the  same 
ree.  The  dead  and  diseased  wood  should  be  carefully  removed,  so  that 
''0  new  growth  may  cover  tho  old  wood  as  soon  as  possible.  After  the 
•iteration  the  soil  should  be  drawn  up  to  the  neck  of  the  tree  again,  to 
..event  tho  evil  effects  of  the  sun  or  dry  winds  iu  summer,  or  tho  severe 
rosts  in  winter.  The  application  of  boiling  water,  the  waste  water 
'om  salt-works,  and  oil  diffused  iu  water  have  all  been  proposed  as 
■■"ledies,  but  are  all  inferior  to  the  punching  operation  with  a  wire 
.  whalebone.  Sheathing  the  tree  with  Rtrips  of  thick  paper,  straw,  or 
ioth,  a  foot  wide,  is  a  good  preventive,  if  kept  on  from  the  middle  of 
""Mil' .the  .middle  0f  October.    The  paper  .should  .extend  two  .inches 
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below  the  surface,  the  dirt  being  scraped  away  for  the  purpose.  After 
adjusting  the  paper  properly,  the  dirt  should  be  drawn  back  and  pressed 
down  firmly. 

The  curculio,  or  plum  weevil,  has  become  very  troublesome  at  the 
West  in  peach  orchards.  This  dreaded  insect  has  nearly  banished 
plums  from  our  gardens.  Many  remedies  have  been  recommended.  The 
most  efficacious  is  jarring  the  tree  with  a  sudden  blow  by  a  mallet; 
this  dislodges  the  insects,  which  fall  upon  sheets  placed  under  the  tree, 
and  are  gathered  up  and  destroyed.  Bandaging  the  trees  with  strips 
or  bands  of  wool,  cotton,  or  roj«,  dipped  in  coal  or  gas  tar,  is  recom- 
mended, the  offensive  odor  of  which  is  always  effectual  in  driving  away 
insects.  Covering  the  ground  with  a  heavy  coat  of  whitewash  of  lime, 
or  of  lime  and  sulphur,  and  planting  in  paved  yards,  or  where  Hie 
branches  will  hang  over  water,  on  the  principle  that  instinct  teaches  the 
cnrcnlio  never  to  deposit  its  eggs  where  they  cannot  be  hatched,  are 
also  recommended.  They  are,  at  least,  palliatives.  A  cheap,  convenient, 
and  certain  preventive  or  remedy  for  the  ravages  of  this  insect  is  a 
desideratum  earnestly  desired,  but  it  is  a  blessing  which  has  not  yet 
been  conferred. 

In  the  selection  of  sorts,  it  is  impressed  upon  beginners  not  to 
plant  too  many  varieties.  In  no  case  should  they  exceed  twenty ;  in 
most,  twelve  will  be  enough,  and  in  some  six,  say  Hale's  Early,  Old- 
mixon  Free,  Stump  the  "World,  Crawford's  Early,  Reeves's  Favorite, 
and  Crawford's  Late,  (the  first  three  white,  and  the  last  three  yellow.) 
will  be  better  than  twelve,  depending  on  various  circumstances.  The  white 
peaches  are  distinguished  for  the  tender,  delicate,  and  sparkling  quality 
of  their  flesh;  the  yellow,  for  their  bright  color,  rich  juice,  and  great 
size.  To  the  multitude  the  bright  color  and  large  size  of  the  yellow 
peach  are  irresistible,  and  generally  they  sell  better  in  market  than  tho 
white. 

Mr.  Fulton  concludes  his  book  with  directions'  for  the  construction 
and  management  of  peach  houses,  and  a  descriptive  catalogue  of  the 
most  valuable,  as  well  as  of  the  fancy  varieties,  many  of  which  descrip- 
tions are  the  results  of  the  author's  extensive  experience. 

The  Apple  Cri.Trms'r:  A  minplrti1  treatise  for  tlio  practical  poi in 'Insist,  to  aiil  hi 
propagating  tin-  a i>i>l<-.  anil  cultivating  and  wan:i<iiiijr  orchards.  Illustrated  witli 
engravings  of  IVnir.  yiuihj;  and  ulil  trees,  nncl  mechanical  devices  i-iu  ployed  in  con- 
nection wiili  in-.-li:i  v,!s  ami  I  liii  management  of  apple*.  Iiy  Sereuo  Edwards  Todd, 
author  of  tho  ■■  Ain'-neai]  Wlu'at  Cnlturist,"  Ac.  ltfutv,  334  pages.  New  York:  Har- 
per &  Brothers,  1-71. 

In  this  work  Mr.  Todd  gives  the  result  of  his  experience  in  tho  propa- 
gation of  apple  trees  and  the  management  of  orchards.  Propagating 
the  trees,  grafting  and  budding,  preparation  of  the  soil  and  laying  ont 
the  ground  for  orchards,  removing,  transplanting,  pruning,  and  training 
both  old  and  young  trees,  and  renovating  old  and  declining  orchards, 


Farmers  often  complain  that  on  light  and  sandy  soils  their  apple  trees 
are  failing,  and  that  after  one  or  two  fair  crops  they  bear  but  few  or  none. 
In  such  cases  their  trees  require  a  supply  of  clay  in  the  soil.  This  is 
particularly  so  of  tho  light  soils  of  >'cw  Jersey  and  Long  Island,  where 
these  complaints  are  general.  There  is  nothing  available  in  the.  soil 
from  which  the  roots  of  the  trees  can  produce  apples.  In  such  cases  a 
ton  or  two  of  clay,  a  few  bushels  of  lime,  a  top-dressing  of  rich  compost, 
would  causo  the  trees  to  hang  down  with  plump  and  luscious  trait. 
Fine-looking  trees  may  be  grown,  bnt  without  the  proper  ingredients  in 
tho  soil  they  will  bear  only  inferior  crops  of  small,  knotty,  scabby,  and 
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one-sided  fruit.  A  mellow,  fertile  soil  is  necessary,  which  should  be 
deep  enough  to  allow  the  roots  to  extend,  and  be  dry  and  well  drained,  to 
prevent  injury  from  stagnant  water  below  the  surface;  firm,  and  not 
peaty  or  spongy,  to  prccludo  disaster  from  frost,  mildew,  or  rust  The 
only  trees  that  will  not  bear  a  high  fertility  are  those  brought  originally 
from  warmer  countries,  and  liable  to  sufl'er  from  frosts,  as  the  peach, 
nectarine,  ami  apricot,  which  would  bo  stimulated  to  a  late  growth,  and 
the  immature  wooil  be  injured  in  winter.  Granite  soils  are  among  the  best 
for  apples,  as  this  rock  abounds  in  feldspar  and  mica,  bot]\  of  which 
contain  potash.  As  these  rocks  disintegrate  and  enter  into  the  com- 
l>osition  of  the  soil,  they  supply  one  of  the  most  necessary  elements  for 
the  formation  of  good  trees  and  apples. 

Iu  regard  to  the  proper  time  for  pruning  there  is  great  diversity  of 
opinion  among  nomologists,  their  recommendations  ranging  from  mid- 
winter to  midsummer.  Some,  implying  that  to  do  the  work  well  is 
more  important  than  to  do  it  at  any  particular  season,  say  it  should  be 
done  "  whenever  one's  knife  is  sharp."  After  mentioning  the  diverse 
and  sometimes  obscure  views  of  writers  on  this  question,  Mr,  Todd 
says  it  is  best  to  begin  to  lead  and  direct  iii  the  bud,  and  in  early  spring 
to  pinch  off'  certain  buds  that  would  grow  into  branches  which  ranat 
ultimately  be  cut  off'.  In  a  word,  the  true,  secret  of  scientific  pruning  and 
training  is  to  pinch  off  a  bud  that  would  make  a  branch  that  must  be 
eat  oil'.  An  experienced  prnner,  by  a  glance  at  a  young  tree,  can  Bee 
the  proper  bnds  to  be  removed,  and  in  three  minutes  prune  it  with  his 
thumb-nail,  so  that  the  tree  may  need  no  more  care  for  the  season.  Trees 
thus  managed  will  never  need  the  cutting  away  of  largo  limbs, 
except  when  injured  by  teams,  or-  broken  by  snow  or  wind.  While 
there  is  no  uncertainty  as  to  the  expediency  of  top-prnning,  Mr.  Todd 
is  skeptical  as  to  any  advantage  in  root-pruning;  and  this,  after  investi- 
gating the  subject  thoroughly,  and  having  been  on  the  watch  for  many 
years  for  a  single  instance  or  experiment  affording  an  argument  in  favor 
of  the  practice.  Where  there  is  danger  of  the  growth  of  wood  being 
extended  sp  late  iu  the  antunin  that  the  new  growth  would  be  killed 
in  winter,  the.  true  remedy  is  to  pinch  oft'  the  terminal  buds,  instead  of 
severing  the  roots.  This  will  check  the  lateral  and  upward  growth  of 
the  branches,  and  the  sap  and  cambium  will  at  one©  begin  to  develop 
the  buds,  thus  inducing  fruitfulness  and  promoting  Hie  maturity  of  the 
green  wood  and  tender  branches,  .so  that  before  cold  weather  every 
twig  and  shoot  will  be  fully  ripened  and  prepared  to  withstand  the  rig- 
ors of  winter.  Ily  pinching  or  clipping  the  terminal  twigs  lato  iu  stun- 
ner on  some  trees,  and'  late  in  September  on  others,  the  pruner  will 
oave  complete  control  of  the  growth. and  development  of  the  branches. 
f  the  twigs  commence  growing  a  second  time,  they  should  be  clipped 
igain.  By  such  management  for  one  or  two  seasons  this  rampant 
growth  can  l>e.  so  controlled  that  the  great  flow  of  sap  will  promote 
ibundant  fruit-fulness,  rather  than  surplus  wood. 

The  practice  of  scraping  old  trees  si)  thoroughly  as  to  remove  all  the 
-naggy,  dead  bark  is  pronounced  wofsc  than  useless  labor,  except  where 
t  is  evident  that  the  bark  conceals  insects  or  their  eggs.  In  thnt  case 
'ie  denuded  parts  should  be  protected  with  a  coat  of  pitch  and  tallow, 
his  rough  bark  is  provided  by  nature  as  a  protection  against  the 
■iivcr.se  influences  of  climate,  and  for  maintaining  in  even  balance  that 
•egree  of  warmth  favorable  to  the  healthy  exercise  of  the  functions  of 
(Towth  and  productiveness.  Wood,  particularly  in  the  direction  across 
h<1  Train,  is  a  non-conductor  of  heat  in  au  eminent  degree.  This  prac- 
■f  TOt-iping  if  fie  re-'!:'-'!  bark  ummnr.es  no  good  end.    Even  the 
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Strips  of  (lend  bark  hanging  from  the  trunks  and  limbs  of  largo 
>ry  trees  are  of  more  service  than  injury,  and  it  is  donbted  if  even 
.  or  lichens  arc  hurtful  to  trees,  as  they  live  exclusively  upon  food 
■n  from  the  atmosphere,  and  in  bleak  and  exposed  situations  they 
supplement  the  bark  in  affording  protection.  When  covered  with 
i  to  excess,  it  may  be  presumed  the  trees  are  in  an  unsatisfactory  con- 
n,  either  from  impoverishment  of  the  soil,  want  of  drainage,  or  expo- 
to  the  rigors  of  a  severe  and  variable  climate.  Slitting  the  bark 
nil  down  with  a  knife,  with  the  idea  that  the  tree  is  bark-bound,  is 
rd.  Digging  about  tiie  roots  and  washing  the  trunk  of  the  trees 
ley,  soajvsuds,  or  chamber  slops  is  all  that  is  wanted.  Thinning 
he  fruit,  particularly  on  young  trees,  is  urged;  the  growth  of  the 
is  thus  promoted,  and  the  crop  will  be  more  abundant  a3  well  as 
!  valuable.  It  is  recommended  that  orchards  be  well  manured  liefore 
rees  are  set  out,  and  the  surface  top-dressed  every  two  years.  Mod- 
s  applications  of  lime  and  generous  ones  of  wood-ashes  are  always 
table,  and  phosphates  are  useful  if  buried  beneath  the  surface;  also 
vinn  guano,  if  slightly  covered,  Into  in  the  fall,  so  as  to  become 
)ughly  divided  by  winter  rains.  Coarse  organic  manure  should  not 
sed  in  contact  wiih  the  roots  of  young  trees,  but  chip -dust,  fish, 
,  and  the  bones  of  dead  animals,  horn-piths  and  hoofs,  hair  and  old 
er,  and  all  like  articles,  arc  good  for  growing  trees.  Pear  trees 
have  not  borne  fruit  for  twenty  years  have  been  brought  into  full 
ing  by  yarding  two  shoals  beneath  the  tree  in  August  and  Septem- 
in  an  iiiclosure  a  rod  sipiare,  having  their  lieds  close  to  the  body  of 
ree.  In  this  yard  boles  were,  made  with  a  crowbar,  into  which 
els  of  corn  were  dropped,  and  the  whole  yard  was  rooted  over  and 
to  the  depth  of  eight  to  twelve  inches,  and  many  of  tko  roots  were 
up.  The  next  season  every  branch  was  filled  with  plump,  luscious 
,  and  for  many  years  the  trees  continued  to  yield  bountiful  crops. 
Its  of  timber-trees  to  protect  orchards  on  the  western  prairies  from 
old  winds  of  winter  arc  urged  as  indispensable  to  successful  cnltnre 
eh  locations.     Keliahlo  authorities  at  the  West  estimate  the  loss  in 

trees  in  Illinois,  for  the  last  three  years,  at  millions  of  dollars, 
ly  from  want  of  protection,  on  land  underlaid  with  the  retentive 
ty  loam  sub-soil  of  most  of  the  prairies.  lodging  such  land  byre- 
hI  plowing*  is  recommended;  nursery  trees  placed  on  the  apex 
cli  ridges  are  not  thrown  out  by  freezing,  and  make  a  better  growth 
mmer.  Thorough  draining,  also,  would  doubtless  lessen  the  effects 
verc  winters  on  fruit  trees  in  other  regions  as  well  as  at  the  West, 
scathing  influence  of  these  dry  cold  winds  is  felt  hot  only  on  fruit 

but  in  ninny  localities  where  bountiful  crops  of  golden  grain 
formerly  harvested,  the  tender  wheat  plants,  unprotected  by  Hur- 
tling forests  returning  a  greatly  diminished  product, 
e  volume  closes  with  a  chapter  on  the  general  principles  of  pomol- 
and  a  glossary  of  won  Is  used  in  pomologieal  science.  The  book 
■11  printed  and  illustrated,  and  contains  what  is  too  often  neglected, 
nple  index. 

■f.  '  IJy'.f.'si.  ili-rrifU.j:-. : '  VJmi...  [>]',.  ijv.      V,M\..'r.,     "         "  I  ilim'i  *  '(J...,  1*70. 

e  steadily  increasing  interest  fell  in  the  cultivation  of  strawberries 
nduced  .Mr.  .Merrick  to  prepare  a  manual  on  the  subject,  comprising 
icnl  directions  mi  the  proper  manures  and  preparation  of  the  soil ; 
ods  of  cultivation:  insect  enemies;  on  forcing  strawberries;  the 
action  of  new  varieties:  the  question  of  taste,  &c.    The  fact  that, 
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forty  to  fifty  years  ago,  two  or  three  now  forgotten  kinds  supplied  tin 
market,  and  a  man  who  picked  fifty  boxes  a  day  was  considered  a  large 
strawberry-grower,  wbilo  now  hundreds  of  varieties  are  cultivated,  and 
single  commission  houses  frequently  sell  ten  to  twelve  thousand  boxei 
a  day,  shows  the  immensely  increased  estimation  of  this  delicious  fruit 
While  the  wild  native  strawberry  ripens  its  small  berries  on  the  fores 
soil,  and  many  kinds  do  well  though  poorly  fed,  there  is  scarcely  one 
that  will  not  do  better  on  well-manured  land ;  and  It  may  be  said 
generally,  as  in  the  case  of  other  crops,  that  the  more  manure  the  more 
strawberries.  Almost  any  fertilizer  can  be  used  to  advantage,  either 
in  preparing  the  soil  for  a  plantation  of  this  fruit  or  for  a  top-dressing. 
as  stable  manure,  compost,  mile-ached  ashes,  superphosphate  of  lira, 
gnano,  fish  manure,  and  hen-droppings.  8orao  consider  lime  injurious, 
when  used  alone,  but  superphosphate  of  lime  is  certainly  beneficial 
Guano  alone  scattered  broadcast  half  a  dozen  times  through  the  sum- 
mer, before  a  rain  if  possible,  at  the  rat©  of  one  thousand  pounds  to 
the  acre,  produces  wonderful  results,  and  may  take  the  place  of  all  other 
manures.  Where  it  is  desired  to  produce  new  runnel's  in  propagating 
new  varieties  unleached  ashes  are  a  good  fertilizer,  but  should,  of  course, 
never  be  nsed  with  guano.  Market-gardeners  who  plow  in  stable  manure 
liberally,  even  spading  it  in  between  the  rows,  are  rewarded  with  large 
crops  of  superior  berries.  The  finer  the  manure  the  better.  A  fill 
top-dressing  of  horse  manure  is  excellent,  acting  both  as  a  fertilizer  and 
protection,  but  it  should  be  light  and  strawy.  A  top-dressing  of  heavy 
green  manure  applied  in  the  fall  is  ruinous  to  this  plant. 

The  soil  for  strawberries  can  hardly  l>e  too  fine  or  too  deep,  as  the 
roots  extend  farther  than  is  generally  imagined.  Corn,  potatoes,  and  any 
vegetable  that  requires  clean  culture,  are  good  crops  to  precede  this 
fruit.  An  old  strawberry  bed  that  is  done  bearing  can  bo  plowed  under 
and  followed  by  potatoes,  with  excellent  results. 

Pasture  or  glass  land  selected  for  strawberries  must  bo  cultivated  for 
at  least  one  year,  with  some  cleau-hoed  crops,  as  such  lands  are  apt  to 
beu^ledwiththelanffioftheMay-bectletOrdor-bug^i'^Uo^Aoj/o^aerctM.) 
The  ravages  of  these  lame  or  grubs  are  sometimes  disheartening.  They 
abound  in  old  grass  land  aud  pastures,  and  live  chiefly  upon  grassroots. 
When  only  a  few  show  signs  of  their  presence  in  well  established  beds 
of  strawberries  they  should  bo  at  once  dug  out  and  killed.  They  cob 
be  found  in  the  morning  close  under  the  plant  they  have  killed.  Skunks 
are  very  fond  of  them,  and  dig  them  out  and  eat  them  with  avidity. 
The  well  known  rose-bug  sometimes  destroys  the  foliage  of  the  plants, 
for  which  there  seems  to  be  no  remedy  but  hand-picking  and  burning; 
or  scalding.  Ants  occasionally  swarm  upon  the  hemes,  but  maybe 
disposed  of  by  pouring  boiling  water  into  their  hills.  A  sudden  cold 
rain  sometimes  causes  the  blossoms  to  blight,  and  overripe  fruit  will 
mold  on  the  vines  in  damp  weather ;  but,  after  all,  strawberries  are 
■abject  to  as  few  fatal  contingencies  as  any  plant 

With  proper  appliances  the  strawberry  can  be  forced  with  less  trouble 
han  almost  any  other  fruit.  The  vines  should  be  of  the  previous  season's 
growth,  with  full  crowns,  plump,  well  ripened,  and  mature.  TheTriomphe 
'e  (land  and  La  Constant  are  excellent  varieties  for  forcing,  and  often 
.rodnco  splendid  crops  in  March.  The  first  runners  from  good  plants 
inould  be  layered  in  thumb-pots  in  July,  which  in  a  few  weeks  will  be 
illed  with  roots.  The  yonng  plants  will  then  be  ready  for  shifting  into 
;hree  or  four  inch  pots ;  they  should  thcu  be  well  watered  and  set  in  a 
">ld  frame,  and  when  ■well  filled  with  roots,  agiliu  shifted  into  larger 
-"**     "When  cold  weather  checks  their  growth  in  November,  they  should 
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be  placed  in  a  frame,  nud  covered  with  leaves  anil  boards  till  January, 
lien  gradually  started  and  sparingly  watered  with  guano  water,  made 
by  dissolving  four  or  live  pounds  of  guano  in  a  barrel  of  water.  Keep 
the  runners  cut  off,  the  temperature  at  75°  by  day  and  60°  by  night,  and 
a  crop  of  fruit  may  be  expected  in  ten  or  twelve  weeks  after  the  vinos 
are  brought  into  the  greenhouse. 

Mr.  Merrick  concludes  his  book  with  a  descriptive  catalogue  of  several 
hundred  varieties,  tilling  sixty-eight  pages,  compiled  from  various  Amer- 
ican and  European  authorities,  which  shows  a  great  amount  of  labor, 
and  is  more  complete  than  any  other  extant. 

CRANBERRY  CiLTLuK.     Ity  Joseph  J.  White,  a  practical  grawiT.    Illustrated.     12  wo. 
pp.  1J6.    New  York :  Orauge  Judd  &.  Co.,  WW. 

The  culture  of  cranberries  is  still  iu  its  infancy.  Within  a  few  years 
they  have  attracted  deserved  attention,  and  the  demand  has  increased 
much  faster  than  the  supply.  Thirty  to  forty  years  ago  but  few  were 
gathered,  which  were  sold  at  75  cents  to  $1  per  bushel ;  but  the  steadily 
increasing  demand  has  caused  the  prices  to  advance,  and  notwithstand- 
ing the  greatly  extended  production,  they  have  risen  and  ran  ged  from  $i 
to  (6  per  bushel,  and  in  1868-'09  many  growers  realized  $10  per  bushel. 
Some  of  the  best  cranberry  bogs  in  New  Jersey  arc  worth  $2,000  per 
acre. 

The  cranberry  grows  naturally  in  moist  bottoms.  It  requires  a  peat 
or  muck  subsoil,  tree  from  loam  or  clay,  which,  where  the  peat  is  six  or 
eight  feet  deep,  should  be  covered  with  beach  sand  to  tbe  depth  of  five 
or  six  inches;  where  the  peat  is  only  a  foot  or  two  deep,  two  or  three 
inches  of  sand  are  sufficient.  The  latter  should  be  clean,  rather  coarse, 
and  entirely  free  from  any  mixture  of  loam.  A  good  test  for  the  proper 
sand  or  gravel  to  be  used  in  cranberry  culture  is  this :  Take  a  portion 
of  the  soil,  and  compress  it  tightly  in  the  band;  if  it  is  suitable,  it  will 
fall  apart  upon  being  released  ;  but  if  composed  in  part  of  loam,  it  will 
adhere  together  alter  the  pressure  is  removed.  The  cranberry  will  grow 
in  pure  mock,  but  in  such  case  the  growth  is  apt  to  be  so  rigorous  as  to 
render  the  vines  unproductive.  The  sand  cheeks  the  too  luxuriant 
growth  of  tbe  vine,  and  prevents  the  growth  of  weeds.  Flooding  in 
winter  iB  desirable,  for  the  purpose  of  killing  the  vine-worm  and  other 
insect  pests. 

In  planting  cranberry  vines  several  modes  have  been  followed :  1st. 
Sod  planting,  by  taking  from  their  native  marshes  sods  containing  cran- 
berry vines,  moss,  turf,  &c,  and  placing  them  on  prepared  or  unprepared 
meadow,  was  formerly  practiced,  but  is  now  discarded,  lid.  Hill  planting, 
with  bunches  of  clean  vines,  in  drills  two  feet  apart  each  way,  and  a 
handfnl  of  vines  planted  at  each  intersection ;  but  large  bunches  have 
■a  tendency  to  dry  up  and  become  woody,  thus  injuring  the  plantation. 
M.  Iu  drills  requiring  no  sanding,  but  susceptible  of  being  prepared 
with  the  plow,  tbe  best  method  is  to  "  strike  out "  the  ground  with  a 
plow,  in  rows  three  feet  apart,  and  scatter  the  vines  thinly  and  evenly 
along  the  furrows,  putting  only  one  or  two  in  a  place.  They  should  be 
inclined  against  the  '-land  side,"  projecting  four  or  live  inches  above  the 
surface,  after  which  the  tine  is  required  to  lill  up  the  furrow  and  thor- 
oughly cover  the  roots;  lids  causes  iliem  to  sucker  and  grow  more 
■  luxuriantly  than  when  It'll  standing  upright.  In  lip  swayed  by  the  winds. 
4th.  On  soils  properly  prepared  by  spreading  sand  over  muck  or  peal, 
the  best  mode  is  to  mark  out  the  ground  fourteen  inches  apart  with  a 
small  sled  having  three  runners ;  the  vines  are  then  dropped  in  these 
marks,  say  two  in  a  place,  fourteen  inches  apart  in  the  rows,  and  pressed 
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into  the  ground  with  a  spade-like  tool  placed  011  the  vine,  about  w 
fourth  the  distance  from  the  root  to  the  top.  The  roots  of  the  vine 
should  be  pressed  into  close  proximity  to  the  muck  below,  that  thej 
may  bo  stimulated  to  grow  more  rapidly.  5th.  Spreading  the  vine* 
evenly  over  the  surface  of  the  meadow,  and  then  covering  them  about 
an  inch  deep  with  sand,  has  succeeded  well  in  New  Jersey.  Tho  young 
shoots  come  up  through  the  sand  as  thick  as  wheats  making  an  excellent 
growth,  and  the  whole  surface  is  soon  matted  with  them.  This  mode 
requires  more  vino  than  tho  others,  but  yields  it  crop  sooner  than  b$ 
planting  in  any  other  way.  b'th.  Sowing  by  cuttings  can  be  done  success* 
fully,  the  vines  being  passed  through  a  straw-cutter,  and  chopped  into 
pieces  about  an  inch  long;  they  are  then  sown  like  oats  upon  an  evenly- 
prepared  surface,  and  harrowed  in.  This  must  be  done  early  in  the 
spring,  and  upon  tuoist  ground,  so  that  the  cuttings  will  become  we'd 
rooted  before  the  heat  of  summer.  7th.  Attempts  have  been  made  to 
grow  them  from  the  seed ;  but,  owing  to  Lhe  longer  time  required  for  tie 
vines  to  become  productive,  and  the  increased  expense  of  keeping  them 
clean,  this  system  has  been  abandoned  lor  general  culture. 

Great  caro  should  he  taken  in  selecting  the  vines  to  procure  those 
which  yield  largo  berries.  Tho  shape  of  the  fruit  is  of  little  conse- 
quence, the  great  desideratum  being  to  obtain  berries  of  good  size  and 
color.  Until  tho  vines  are  well  matted,  it  is  important  to  keep  the  meadow 
thoroughly  drained  at  least  one  foot  below  the  surface.  It  will  generally 
be  found  necessary  logo  deeper  than  that  to  effect  a  thorough  drainage, 
without  which  tho  vines  will  not  thrive,  even  if  planted  on  ground  well 
adapted  to  their  growth.  If  tho  meadow  is  allowed  to  remain  very  wet, 
the  vines  will  make  little  or  no  growth.  When  properly  drained,  a  good 
meadow  will  become  matted  in  three  years,  although  some  of  the  most 
permanent  plantations  have  required  a  longer  time  to  come  into  fall 
■tearing,  owing  to  tho  dampness  of  the  soil. 

There  are  several  insect  enemies,  however,  that  the  cranberry  grower 
has  to  combat.  For  the  extirpation  of  most  of  them  water  is  probably 
the  most  efficient  agent.  In  the  climate  about  Capo  Cod  it  is  recom- 
mended to  tiow  the  bogs  once  or  twice  between  the  10th  of  May  and  the 
10th  of  June,  say  for  a  day  or  two,  that  is,  if  the  water  has  been  drawn  off 
early  in  the  spring.  Jf  tho  water  has  been  kept  on  till  the  1st  of  June, 
t  it  is  well  to  now  two  or  three  times  during  the  month.  The  common 
blue-bird  is  a  great  destroyer  of  small  caterpillars  and  worms,  and  it  is 
hoped  that  tho  European  house-sparrow,  now  becoming  so  generally 
domesticated,  may  prove  an  efficient  auxiliary  in  destroying  tho  several 
kinds  of  worms  that  prey  on  this  fruit. 

Mr.  White  concludes  his  book,  the  results  of  several  years' experience, 
with  directions  for  picking,  keeping,  and  preparing  the  fruit  for  market 
The  homo  demand  is  so  great  that  very  few  are  left  for  exportation. 
Should  there  ever  be  a  surplus,  an  active  demand  for  them  always  exists 
'ii  Europe  and  the  West  Indies.  The  requisites  for  establishing  a  cran- 
berry plantation,  as  gathered  from  Mr.  White's  book,  may  be  summed 
".»  as  follows:  1.  A  sub  soil  or  bottom  of  peat,  or  peaty  matter.  2.  So 
■Id  spring,  but  a  head  of  water,  so  that  the  bog  maybe  quickly  flowed 
-i  all  times,  to  protect  it  from  tho  ravages  of  insects,  3.  The  turf  or 
op  soil  of  roots,  grass,  &t\,  must  lie  removed  down  to  the  peat.  This 
op  «oil  will  make  a  good  material  for  compost  on  high  land.  4.  Ditches 
iiist  be  made  so  that  the  water  can  be  drained  to  at  least  a  foot  below 
"<•■  surface  dining  the  growing  season ;  especially  tho  cold  water  from 
..ie  borders  must  be  drawn  off.  ii.  The  surface  of  the  peat,  alter  the 
.™1  ■>   ™nnr«ii.  mii^  V  nov-ed  three  to  twelve  inches  deep,  according 
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to  tin)  depth  of  the  sub  soil,  with  Baud  that  contains  no  loam,  nor  grass 
or  weed  seeds — such  sand  as  will  not  adhere  when  pressed  in  the  hand. 
6.  Vines  should  be  set  in  hills  or  rows,  fourteen  to  twenty-four  inches 
apart;  spring  is  tho  best  time  for  doing  it,  or  say  from  tho  middle  of 
April  to  the  middle  of  June,  It  is  important  that  they  should  he  planted 
at  an  inclination  in  all  casvx;  thus  bringing  the  tops  near  the  ground, 
and  causing  them  to  sucker  better  than  when  pressed  down  perpen- 
dicularly. 

Tuv/.v.  Essay  i>n  ■iiik  Uri.iivrnox  1.1  Tin;  Potato.     \\\  ]>.  A.  (.'umitluii ;  fivu,  i>i>.  UO. 
Sen-  York :  Or:«ig«  JmM  A.  t'c,  1<XV. 

Two  years  ago  the  Rev.  Mr.  Wylic,  of  Dellefonte,  I'enusylvania,  of- 
fered a  premium  of  $1U0  for  tho  best  essay  on  the  cultivation  of  the 
potato,  tho  premium  to  bo  awarded  by  jlr.  Weld  of  tho  American 
Agriculturist",  Mr.  Fuller  of  11  earth  aud  lJoine,  and  Dr.  Hexamcr, 
who  has  made  the  cultivation  of  the  potato  a  special  study.  The  pre- 
mium was  awarded  to  J).  A.  Compton,  of  llawley,  Wayne  County, 
Pennsylvania,  who,  within  a  reasonable  compass,  describes  with  suffi- 
cient minuteness  of  detail  the  mode  of  culture  which  his  experience 
and  observation  have  proved  to  be  best  adapted  to  this  crop.  The 
writer  has  been  engaged  in  farming  from  early  youth,  and  his  state- 
ments are  based  on  actual  personal  experience,  being  the  results  of 
many  experiments  made  to  test  as  many  theories.  He  discusses  tho 
proper  soil,  manures,  varieties,  the  potato  rot,  and  tho  various  insects 
that  prey  upon  the  potato  plant  in  this  country. 

The  potato  is  most  profitably  grown  in  a  warm,  dry,  sandy,  or  grav- 
elly loam,  well  tilled  with  decayed  vegetable  matter.  New  lands,  or 
lands  recently  denuded  of  tho  forest,  if  not  too  damp,  produce  tubers 
of  the  best  quality.  When  grown  in  dry  new  land,  tho  potato  always 
cooks  dry  and  mealy,  and  possesses  an  agreeable  tlavor  aud  aroma,  not 
to  be  attained  in  older  soils.  In"  no  clayey  soil  eau  it  be  raised  to  per- 
fection as  regards  quality,  though  large  crops  of  coarse  fleshed  tubers 
may  be  obtained  in  favorable  seasons.  Tho  soil  must  be  enriched  by 
plowing  under  greet!  crops,  such  as  clover,  buckwheat,  peas,  &e.,  or  by 
swamp  muck  that  has  been  drawn  to  the  field  in  winter,  exposed  in 
small  heaps  to  the  frost,  and  mixed  in  the  spring  with  a  little  lime  to 
neutralize  the  acid.  Sea-weed,  when  bountifully  applied,  has  no  supe- 
rior as  a  manure  for  the  potato.  Xo  stable  or  green  barn-yard  inau- 
ure  should  be  used  on  this  crop.  Stable  manure  predisposes  tho  tuber 
to  rot,  and  detracts  from  the  desired  flavor;  and  not  half  so  large  a 
crop  can  be  obtained  with  it  as  with  different  immures.  It  is  a  good 
plan  to  sprinkle  a  handful  of  phosphates,  wood  ashes,  or  lime  in  the  hills 
at  planting,  and  an  eipial  quantity  of  wood  ashes,  or  lime  slacked  in 
strong  salt  brine,  just  before  the  last  hoeing. 

No  better  method  can  be  adopted  to  bring  up  partially-exhausted 
lands  than  plowing  under  given  crops.  A  farmer  can  thus  take  up  lot 
after  lot,  and  soon  bring  all  into  a  high  .state  of  fertility.  It  costs  no 
more  to  cultivate  an  acre  of  rich,  productive  land  than  an  acre  that  is 
poor  and  unproductive;  and  the  pleasure  of  harvesting  a  heavy  crop 
abundantly  rewards  Hie  fanner  for  his  extra  labor  in  preparing  his  soil. 
Besides,  the  beneficial  effects  of  manuring  with  green  crops  arc  not  tran- 
sitory; Hie  land  shows  this  generous  treatment  for  many  years,  and  if 
lime  or  ashes  be  now  anil  then  added  to  assist  decomposition,  it  will 
continue  to  yield  remunerative  crops  long  after  land  that  has  been  but  ■ 
once  treated  with  stable  manure  or  guano  fails  to  produce  any  thingbut 
weeds.    Manure  of  some  kind  must  bo  used,  and  to  most  farmers  no 
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mode  of  enriching  land  is  so  feasible,  so  cheap,  and  attended  with  so 
satisfactory  results,  as  that  of  plowing  under  green  crops.  If  the  soil 
is  so  poor  that  clover  alone  will  not  take  root,  seed  it  down  with  millet  and 
clover  very  early  in  the  spring,  harrowing  in  with  the  millet  thirtr 
bushels  of  wood  ashes,  or  two  hundred  pounds  of  guano  ;  then  sow  the 
clover  seed,  say  one  peck  to  the  acre,  and  harrow  it  in. 

Astonishing  results  arc  obtained  from  plaster,  by  dusting  the  vines  with 
it  as  soon  as  they  arc  fairly  through  the  soil;  again  immediately  after  (he 
last  plowing  and  hoeing;  and  at  intervals  through  the  whole  groiriiir, 
season.  The  first  application  may  be  light,  the  second  heavier,  and  after 
that  more  bountiful,  say  two  hundred  pounds  to  the  aero.  The  action  nf 
plaster  is  not  easily  explained,  but  the  results  are  undoubtedly  beneficial, 
particularly  in  seasons  of  extreme  drought.  It  renders  plants  less  pala- 
table to  insects,  and  appears, to  be  fatal  to  many  of  tho  fungi  family.  The 
vines  retain  a  bright,,  lively  green  color,  and  the  tubers  continue  swelling 
until  growth  is  stopped  by  the  frost;  besides,  potatoes  thus  grown  are  so 
sound  and  free  bom  disease  as  to  be  easily  kept  for  spring  market, 
without  loss  by  rot.  Mr.  Compton  has  seen  afield,  all  of  the  same  soil, all 
prepared  alike,  and  all  planted  with  the  sajne  variety,  at  the  same  time, 
on  one-half  of  which,  that  had  received  no  plaster,  the  yield  was  but  sixty 
bushels  per  acre,  and  many  rotten;  while  the  other  half,  to  which  plaster 
had  been  applied  in  the  manner  above  described,  yielded  three  hundred 
and  sixty  bushels  per  acre,  and  not  an  unsound  one  among  them. 

Potatoes  should  not  be  planted  year  after  year  oa  the  same  spot;  trouble 
with  weeds,  and  rapid  deterioration  of  quality  and  quantity  of  tubers,  soon 
render  the  crop  unprofitable ;  and  loamy  soil  thus  planted  continuously 
soon  becomes  compact,  heavy,  and  lifeless.  Most  growers  argue  that 
potatoes  should  be  planted  whole,  as  a  greater  supply  of  starch  iB  tana 
available,  until  the  plant  can  draw  support  from  the  soil  and  atmosphere. 
Mr.  Compton  thinks,  however,  that  the  poor  result  s  attending  cut  tubers 
are  traceable  to  improper  ones  improperly  out.  Large,  mature,  sound 
tubers  only  should  bo  used,  cut  in  pieces  of  two  or  three  eyes  each,  with 
as  much  flesh  as  possible  around  and  wider  each  eye  to  the  center  of 
the  tuber.  The  seed  should  be  often  changed.  The  best  and  most  exten- 
sive growers  procure  new  seed  every  two  or  three  years ;  some  every  year. 

When  the  tops  are  two  inches  high,  run  a  corn  plow  live  inches  deep, 
close  to  the  hills,  turning  the  farrows  from  tho  hills;  plow  both  ways. 
Standing  on  the  squares  of  earth,  warmed  on  all  sides  by  the  air  and 
sun-light,  the  potatoes  grow  rapidly.  As  soon  as  the  tops  arc  six  or 
seven  inches  high,  plow  seven  inches  deep,  midway  between  tho  rows, 
turning  tho  furrows  to  the  hills.  Hoeing  is  generally  unnecessary;  but 
when  needed,  draw  mellow  earth  to  the  plants  with  the  hoe,  keeping  the 
,op  of  the  hills  somewhat  hollow  to  catch  the  rain.  Then,  as  far  as  stir- 
ing  tho  soil  is  concerned,  let  it  alone,  as  after  a  certain  stage  new  tubers 
ire  formed  each  time  the  soil  is  disturbed ;  and  if  the  last  plowing  he 
referred  until  tho  vines  are  large,  a  great  quantity  of  small  potatoes  is 
•ure  to  be  the  consequence. 

Mr.  Coinpton  closes  his  essay  with  remarks  on  tho  value  of  the  pu- 
i to  as  food  tor  cattle;  and  an  elaborate  chapter,  with  illustrations,  on 
tie  ten  distinct  species  of  insects  tjiat  prey  upon  the  potato  plant. 

'viOx-HAisiXii :  What  kinds  to  raise,  ami  tin-  way  lo  n 

'('ril-.:rov,-iT.   Jtrirlilchesirt,   Jlassachinctts  ;     l'J  nm..  11 

F-i.W.l'easo  &.Co.,lB69. 

i-ijs  is  a  small  wonk,  but  of  a  decidedly  practical  character,  in  which 
•">  a»tbor  eivps  his  ]nng  experience  in  onion  culture,  in  a  neighborhood 


CUEBENT  PUBLICATIONS  IN  ECBAL  ART.  529 

where  one  hundred  thousand  bnshels  are  raised  annually ;  as  well  as  the 
results  of  personal  observation  in  other  localities ;  and  facts  gathered  by 
correspondence  with  different  sections  of  the  Union. 

Onions  thrive  best  on  old  ground.  They  have  been  grown  in  some 
parts  of  New  England  on  the  same  spot  for  nearly  a  century,  without 
any  perceptible  falling  off  in  the  quality  or  quantity  of  the  crop,  though 
some  think  that  in  such  cases  there  is  a  greater  liability  to  rust.  They 
give  the  most  satisfactory  results  on  soils  of  light  structure,  such  as  a 
sandy  loam,  or  even  on  a  gravelly  soil,  if  it  is  not  of  a  lcachy  nature,  and 
if  it  rests  on  a  hard-pan  bottom.  It  should  bo  heavily  manured  with 
cither  Peruvian  or  fish  guauo,  or  pig  and  barn  manure,  night-soil,  kelp, 
muscle-mud,  superphosphate  of  lime,  wood-ashes,  or  muck,  all  of  which, 
used  either  alone  or  in  compost,  are  excellent  food  for  the  onion.  Wood 
ashes  are  generally  used  in  connection  with  other  manures,  at  the  rate 
of  about  two  hundred  bushels  to  tb©  acre.  They  must  never  be  combined 
with  other  manures,  as  they  would  set  the  ammonia  free,  and  thus  de- 
teriorate their  quality.  They  should  be  scattered  on  the  surface  at  the 
time  of  planting,  or  when  the  crop  is  about  half  grown. 

The  soil  for  onions  does  not  require  deep  plowing;  four  or  five  inches 
arc  sufficient  to  insure  a  good  crop.  The  great  object  is  to  get  the  land 
in  a  thoroughly  fine  condition,  to  facilitate  the  covering  of  the  seed  with 
fine-  earth  ;  to  have  the  soil  light,  that  thero  may  be  a  vigorous  growth 
of  the  plants,  and  to  leave  the  land  in  good  working  condition  for  after 
culture.  As  onions,  when  grown  from  the  seed,  generally  require  the 
whole  season  to  ripen,  the  ground  should  be  prepared  and  the  seed 
planted  as  early  as  possible  in  the  spring.  As  a  general  rule  three  and 
a  half  pounds  of  seed  are  sufficient  for  an  acre,  or,  if  the  laud  is  very 
highly  manured,  four  pounds  may  be  planted  with  profit-.  This  is  where 
large  .ouions  are  wanted  for  fall  or  winter  use.  But  if  it  is  designed  to 
pnl!  them  when  small  for  the  early  market,  then  seven  or  eight  pounds 
will  be  required  to  the  acre.  There  are  many  different  machines  used 
for  sowing  the  seed.  The  Large  lied,  Yellow,  and  White  are  the  three 
standard  varieties  in  this  country.  The  Danvers,  a  comparatively  new 
.sort,  is  very  prolific  and  early.  This  and  the  Large  lied  are  extensively 
raised  for  market  as  well  as  for  shipping.  The  Potato  and  Top  ouions 
are  rather  fancy  sort  a  The  former  is  very  mild  aud  pleasant  to  the 
taste,  but  rather  a  poor  keeper.  It  has  the  advantage  of  l>eing  quite 
early,  and  not  very  liable  to  injury  from  the  onion  maggot  when  that 
pest  abounds;  it  is  best  developed  on  soil  rather  moister  than  the 
varieties  from  seed  require.  The  Top  onion,  though  of  mild  and  pleasant 
flavor,  is  coarsely  and  loosely  mado  up,  is  a  poor  keeper,  and  has  no 
particular  merit  over  the  common  sorts. 

South  of  Sew  Jersey  onions  cannot  bo  relied  on  to  mature  the  first 
year  from  seed,  as  the  extreme  heat  of  the  climate  forces  the  formation 
of  the  built,  and  dries  down  the  top  quite  early  in  the  season.  In  the 
Southern  States,  therefore,  two  years  are  necessary  to  mature  the  crop. 
The  seed  is  sown  very  thick,  say  thirty  pounds  to  the  acre;  the  crop 
matures  in  July,  when  it  is  pulled,  stored  in  cool,  airy  lofts,  and  spread 
thinly  over  the  floor.  The  next  spring  the  bulbs  are  planted  in  rows. 
say  ten  inches  apart,  and  two  or  three  inches  distant  in  the  row. 

The  onion  crop  is  sometimes  severely  injured  by  rust  or  mildew.  The 
lops  of  the  leaves  die,  and  the  whole  plant  is  more  or  less  covered  villi 
patches  of  thin  white  dust,  which  stops  the  further  growth  of  the  bulb, 
This  disease  i;.;  most  frequent  in  very  wet  seasons,  and  is  more  common 
on  old  onion  beds  than  on  new.  The  best  remedy  known  for  old  beds 
is  to  run  the  plow  a  little  deeper,  and  thns  bring  up  and  mix  in  a  little 
34  A 
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new  soil.  Mr.  Gregory  closes  Lia  treatise  with  a  description  of  tbc 
various  drills  and  labor-saving  machines  used  at  the  North  in  thcti 
turc  of  this  crop. 

L'aisi:ai;i:s  :  How  li>  j^row  (hem.  A  iwaeliciil  treatise  on  ciililtago  culture,  giving  full 
iletoils  OH  every  point,  including  keening  ami  roarketiiif;  ilio  crops.  Hyjamwl 
II.  Grpgorv.  Introducer  of  tho  Marolchcad  cabbage  ;  12  mo.,  \>p.  7ii.  Salem,  Mm* 
ilineetta,  1870. 

This  little  treatise  gives  plain  and  practical  directions  for  thocultai 
tiou  of  the  cabbage,  with  its  congeners,  tho  cauliflower,  broccoli,  &r. 
describing  the  proper  soil,  the  diseases  of  tho  plant,  and  its  insect  ene- 
mies, with  a  description  of  tho  most  desirable  kinds  for  either  the  tabk 
or  live  stock.  Although  it  is  a  familiar  plant  in  almost  nil  garden*, 
there  are  many  hints  in  Mr.  Gregory's  book  that  will  be  new  and  nsefiil 
to  beginners,  particularly  in  selecting  tho  best  varieties. 

The  YVinnigstadt  variety,  that  makes  a  hard  head  under  almost  am 
condition,  is  recommended  where  tho  soil  is  light.  Deep  fall  plow- 
ing is  urged,  that  the  frost  of  winter  may  disintegrate  tho  soil.  Almost 
any  manure,  except  hog  manure,  will  answer  for  cabbages,  as  barn  ma- 
nure, rotten  kelp,  well-diluted  liquid  manure,  night  soil,  guano,  phosphates, 
wood  ashes,  fish,  salt,  gluc-wastc,  hen-manure,  all  properly  composted, 
or  slaughter-house  offal,  and  the  richer  they  are  in  ammonia  the  better. 
Ilog  manure  is  thought  to  invariably  produce  tho  club-foot  disease  in 
cabbage,  though  Mr.  Henderson,  of  New  York,  ascribes  it  to  an  insect 
that  deposits  its  eggs  in  tho  soil ;  and  in  tho  maggot  condition  in  whicli 
it  appears  tho  second  year  it  attacks  the  roots,  which  become  large  and 
carious,  ruining  the  plant.  On  this  theory  cabbages,  cauliflowers, rut* 
bagas,  and  turnips  can  be  safely  grown  on  the  same  spot  only  in  alter- 
mite  years.  On  soils  containing  a  large  amount  of  lime,  thisinsectcan- 
not  exist  to  an  injurious  extent. 

In  New  England  the  largest  cultivators  for  market  drop  tho  seed  di- 
rectly where  the  plants  are  to  stand,  instead  of  the  old  mode  of  trans- 
planting from  a  hotbed.  Timo  is  thus  saved,  risks  incidental  to  trans- 
planting are  avoided,  and  all  the  plants  in  the  Held  start  alike.  Half 
adozen  seeds  are  scattered  in  each  hill,  so  Ihat  tho  cut-worm  has  to 
depredate  severely  before  he  really  injures  the  field.  As  the  plants 
glow,  the  feeble  ones  ran  lie  thinned  out,  and  where  tho  seeds  in  on  ad- 
joining hill  have  failed  to  vegetate,  the  deficiency  can  be  supplied  bytbe 
superfluous  healthy  plants.  Four  to  six  ounces  of  seed  thus  planted  in 
hills  arc  sufficient  for  an  acre. 

Hprinkling  wood  ashes  and  air-slaked  lime  upon  the  young  plants, 
while  the  leaves  are  damp  with  rain  or  dew,  is  an  efficacious  remedy  for 
destroying  the  voracious  lly,  beetle,  and  Ilea  that  attack  them  as  soon 
as  they  have  broken  through  the  soil,  as  well  as  for  most  other  insects, 
jntil  the  plants  have  a  slump  as  large  as  a  pipe-stem,  thoy  are  subject 
'•the  ravages  of  the  cut-worm,  for  which  there  seems  to* be  no  better 
ii-mcdy  than  sprinkling  liberally  wood  ashes  or  air-slaked  lime  close 
ihout  the-  i-tems  of  the  plants.  As  this  pest  disappears  about  tho  mid- 
<!"  of  June,  cabi pages  that  arc  planted  late  sufler  but  little  from  it. 

*  cabbage- lie  Id  should  be  stirred  with  the  cultivator  and  hoe  at  least 
l:i,r  times  during  their  growth  ;  the  oftener  the  better.  Jn  tho  com- 
Kiraiively  niihl  climate  of  England,  cabbages  are  left  unprotected  in 
he  fields  daring  the  winter  months:  and  in  the  Southern  States  thoy 
■re  principally  a  winter  crop.  As  we  proceed  north,  a  slight  covering 
u'  litter  on  their  heads  is  necessary.  In  New  England  they  nre  placed 
u  (i  •  pits,  several  tiers  deep,  heads  downward,  about  as  thick  as  they 
-il        -,"<i    .r -,w.wl  win-    iiy  meliim  ~e  ifr"**  r-  r>w«n   hoy,  with  a  roof 
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of  rough  Imanls,  and  about  a  foot  of  earth.  Repeated  freezing  and 
thawing,  or  excessive  moisture  or  warmth,  will  cause  them  to  rot ;  while 
the  dry  air  of  most  cellars  abstracts  moisture  from  the  leaves,  causing 
them  to  wilt  and  injuring  their  flavor. 

For  successive  crops  on  a  largo  scale  for  market,  the  following  varie- 
ties arc  recommended:  Early  Wymnn,  Carter's  Superfine  Early,  Little 
Pixie,  Early  Wakefield,  Early  Low  Dutch,  Early  Winnigstadt,  Early 
Schwemfurt ,  Premium  Flat  Butch,  Stone  Mason,  Large  Late  Drumhead, 
Marblehcad  Mammoth  Drumhead,  Eottlcr's  Drumhead,  Drumhead  Sa- 
voy, and  American  Green  Globe  Savoy.  It  is  well  to  note  a  fundamen- 
tal distinction  lwtween  the  Drumhead  cabbage  of  England  and  that  of 
this  country.  In  England  the  Drumheads  are  coarse,  and  are  raised 
almost  wholly  for  stock,  being  very  different  from  the  tender,  succulent 
varieties  of  Drumheads  raised  here. 

Cauliflowers,  Brussels  sprouts,  and  kale,  in  the  selection  ol  the  soil 
and  manure,  and  in  cultivation,  require  generally  the  same  treatment 
as  cabbages. 

How  Crops  I'eku  :  A  treatise  on  tlio  atmosphere  and  (In:  noil,  as  related  Id  i  he  nutrition 
of  agricultural  plants.  "With  UJilsI  ration  a.  llj-  Samuel  "U".  Johnson,  jr.  A.,  professor 
of  analytical  ami  ngricultura]  chemistry  in  the  Sheffield  Scientific  School  of  Yalu 
College,  chemist  to  tho  Connecticut  State  Agricultural  Society,  nndnieuihor  of  the. 
National  Academy  of  Sciences.   12inu.,iip.37u.    New  York:  Orange  Judit  &.Co.,lS!0. 

Professor  Johnson's  able  work,  "IIow  Crops  Grow,"  noticed  iu  tho 
annual  report  of  this  Department  for  1SCS,  has  been  received  with 
great  favor,  not  only  in  America,  bat  in  Europe.  It  has  been  repub- 
lished in  England  under  the  joint  editorship  of  Professors  Church  and 
Dyer,  of  tho  lioyal  Agricultural  College  at  Cirencester;  and  a  transla- 
tion into  German  will  soon  appear,  on  the  recommendation  of  Professor 
Von  Liebig.  In  this  new  work,  "How  Crops  Feed/'  designed  as  tho 
complement  and  companion  of  the  former,  the  author  has  digested  the 
cumbrous  mass  of  evidence  in  which  the  truths  of  vegetable  nutrition 
lie  buried  beyond  the  reach  of  ordinary  int|i;ircrs,  and  has  set  these 
truths  forth  in  proper  order  and  plain  dress  for  their  legitimate  uses. 

Under  the  general  divisions  of  the  atmosphere  as  related  to  vegeta- 
tion, and  of  the  soil  as  related  to  vegetable  production,  Professor  John- 
son discusses  the  atmosphere  as  physically  related  to  vegetation ;  also  the 
origin  and  formation  of  soils:  their  definition,  c-'. ossification,  and  physi- 
cal character;  the  soil  as  a  source  of  food  to  crops,  describing  the  in- 
gredients tho  elements  of  which  are  of  atmospheric  origin,  and  such  as 
;ire  derived  from  rocks,    lie  says : 

No  Study  can  have  a  grainier  materia!  Mi^iiiicaecc  than  the  o::c  which  gives  us  a 
knowledge,  of  tho  causes  of  tho  fcrnlity  and  harreniic-s  of  soila;  Ji  knnwledgo  of  tho 
means  of  economizing  the  one  and  ovcrtnmi]  -  the  oi  h ■■]■.  mul  of  tb(is<>  natural  lmvs 
ivhich  enalilo  the  farmer  no  to  modify  and  manage  his  soil  that  all  the.  detieiences  of 
Iho  atmosphere,  or  lite  vicissitudes  of  climate  eanno:  dco-ivc  hint  ol"  a  suit  able  reward 
lor  his  exertions. 

In  remarking  on  the  formation  of  nitrogenous  compounds  in  the  at 
aiosphere,  the,  fact,  known  to  the  best  farmers,  is  stated,  that  certain 
props  are  especially  aided  in  their  growth  by  nitrogenous  fertilizers, 
while  ethers  are  comparatively  indifieienr  to  lliem.    Tims — 

The  cereal  grains  and  gra-.-cs  arc  mosl  tYci|in  ;ii|y  k'ueiii.  il  hi  ;mplic:iiio:i-  of  nitrate 
if  soda,  Peruvian  guano,  dime;  c.i'  animals,  ii-h,  ile.h.  :iml  Idood  i:l;i;j  nt  l.-s,  or  other  inat- 
:.ts  rich  in  nitrogen,  Uii  the  ether  hamt,  clover  and  tnrnips  liniuish  lipst.  an  a  rule, 
ivhcii  treated  with  1..I n:t<itl'.;iTi-s  and  alkaline  Mili-tiinccs  and  ;ir<-  not  manured!  with  ani- 
ual  fertilizers  mi  economically  as  Ihe  cereal:-..  It  has.  iu  fact,  hccouie  a  rule  of  practice 
a  some  of  the  best  farming  districts  of  England,  when:  sy.stcmatiu  rotation  of  crops 
s  followed,  to  apply  tdti'uin.'iKms  manures  to  the  cereals,  and  phosphates  to  turnips. 
The  foliage  ol  clover,  cut  green,  and  of  root  crops,  maintain-;  its  activity  until  .the 
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tunc  Urn  crop  in  gathered;  tlio  supply  of  nitrates  (lias  keeps  pace.  Tritb  tlowsotitf 
the  plant.  In  tho  ease  of  green  crops,  tlio  functions  of  the  foliage  decline  as  the  nd 
begins  lo  develop,  and  tho  plant's  means  of  providing  itself  with  assimilable  nitnja 
fUll,  although  tho  need  for  it  still  foists.  Furthermore,  tho  clover  cut  for  hay  ktra 
behind  much  mora  roots  ami  stubble  per  aero  than  green  crops,  and  the  clover  AnbUt 
in  twice  as  rich  in  nitrogen  as  tho  stubble  of  ripened  grain.  This  is  a  result  of  |k 
fact  that  tho  clover  is  cut  when  in  active  growth,  while  the  grain  is  harvested  after  lit 
root  a,  fltRuis,  and  loaves  have  liwn  exhausted  of  tlieir  own  juices  to  meet  the  demudi 
of  tin!  seed.  *  "  *  Tho  tact  is  not  to  bo  denied  that  the  soil  is  enriched  in  nilmpi 
by  the  culture  of  large-leaved  plants,  which  arc  harvested  while  in  active  growth,»Bd 
leave  a  considerable  proportion  <jf  roots,  leaves,  or  stubble  on  the  field.  On  theotie 
Laud,  tho  iicld  is  impoverished  in  nitrogen  when  grain  crops  are  raised  upon  it. 

Iii  the  conversion  of  rocks  into  soil,  Hie  action  of  freezing  water  is 
remarkable.  Water,  in  tlio  act  of  conversion  into  ice,  expands  one- 
fifteenth  of  its  hulk,  and  the  force  thus  exerted  is  sufficient  to  bunt 
vessels  of  tlie  strongest  materials,  and,  in  cold  latitudes  or  altitudes, 
accomplishes  stupendous  results. 

Along  the  base  of  the  vertical  trap  dills  of  Now  Haven  and  tho  Hudson  BiverBe 
immense  masses  of  broken  rode,  reaching  to  more  than  half  tho  height  of  tho  btaft 
l.hcinsclvL'i*,  vent  off  h;.  ibis  menus.  Tim  panic  eauscopcrnt.es  in  a  less  conspicuous  bit 
not  less  important  way  on  the  surface  of  tho  stone,  loosening  the  minute  grains, urn 
the  above  instances  it  rendu  nil'  enormous  blocka.  A  sniootli,  clean  pebble  of  theTnj 
compact  Jura- limestone,  of  Mich  kind,  for  example.  ;m  abounds  in  tho  rivers  of  Sontl 
Havana,  if  moistened  with  water  and  exposed  overnight  to  sharp,  frost,  on  the  thin- 
ing  is  muddy  with  the  detached  particles. 

Many  interesting  illustrations  are  given  of  the  absorbent  power  of 
soils.  Liquid  manure  is  deodorized,  decolorized,  and  rendered  nearij 
tasteless  by  filtration  through  garden  earth.  It  is  a  matter  of  common 
experience  that  si  few  feet  or  yards  of  sod  intervening  between  a  cess- 
pool or  dung-pit  and  a  well,  preserves  tho  latter  against  contamination 
for  a  longer  or  shorter  period.  The  foul  water  of  the  Seine,  at  Pons. 
becomes  potable  after  filtering  through  sandstone.  These  effects  art! 
not  strikingly  manifested  by  pure  sand,  but  appear  when  clay  is  used 
Solutions  of  coloring  matters,  such  as  logwood,  sandal-wood,  cochineal, 
litmus,  &e.,  when  shaken  up  with  a  portion  of  clay,  are  entirely  de- 
prived of  color. 

Garments  which  have  been  rendered  ili-^iisliiiL.-  liy  I  lie  fetid  see  rations  of  tboslnwt, 
may  be  "  sweet  r-ii.-il,!l  i.  ...  deprived  of  odors  by  Imi  ying  them  for  ft  few  days  in  the 
earth.  Tlio  Indians  ni'  this  couiilry  are-  said  to  sweeten  the  carcass  of  the  skunk  by 
thoraulO  process,  when  needful,  to  lit  it  for  their  food.  Dogs  and  foxes  bury  bones  slid 
meat  in  tlio  ground,  and  ni'lerw.'.rd  exhume,  them  in  a  state  of  comparative  freedom 
from  ofli-'lirirc  odor. 

When  human  excrements  are  coveted  with  line  dry  earth,  as  in  the  earth  -closet  syi- 
tent,  all  odor  is  at  oim  suppressed  and  never  reappears.  At  tho  most,  besides  an 
'•earthy''  Hindi,  an  odor  of  ammonia  appears,  resulting  from  decomposition,  which 
seems  tn  proceed  at.  mice  to  its  nil  mime  n-niiits  without  admitting  tho  formation  of  My 
inhTjueclutc  offensive  compounds.  *  *  "  These  examples  sufficiently  prove  that 
the  soil,  even  sand,  possesses  the  property  of  attracting  and  fully  absorbing  the  a- 
tractive  matters.  so  that  the  water  which  ttnbseiiucntly  passes  is  not  able  to  remove 
them  ;  even  the  tuilublu  salts  are  absorbed,  and  iiru  washed  out  only  to  il  small  extent 
by  now  quantities  of  water. 

Professor  Johnson  concludes  this  volume  with  remarks  on  the  signifl- 
.•ancc  of  the  absorptive  quality,  in  which  he  remarks  that  disintegration 
and  nitrification  would  lead  to  a  waste  of  the  resources  of  fertility,  were 
*  not  for  the  conserving  effect  of  those  physical  absorptions  and  chemi 
,...  combinations  and  replacements  which  have  been  described. 

"ho  great  beneficent  law  regulating  tlicso  absorptions  appears  to  admit  of  the  (bl- 
owing expression,  vix:  Those  bodies  which  an:  most  raro  and  precious  to  the  growing 
,'laut  are  by  the  soil  converted  into,  and  retained  in,  a  condition  not  of  absolute,  bat 
if  relative,  insolubility.  Find  nro  kept  available  to  the  plant  by  tho  continual  circulation 
'i  the  soil  of  the  more'  abundant  saliuo  matters. 

Tho  soil,  speaking  in  tho  widest  sense,  is  than  not  only  tho  ultimate  exhaostleat 
""""  C"  •■"ucnil  taxed)  food  to  vegetation,  but  it  is  the  storehouse  and  conservatory 
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nT  iliia  food,  protecting  ita  ■ 
verting  tlin  highly  nolublo  i 
nnres)  into  permanent  supplies. 

The  author  is  preparing  another  volume  on  a  number  of  topics  con- 
nected with  the  feeding  of  crops,  which  hare  not  been  treated  upon, 
and  which  will  naturally  lind  their  place  in  a  discussion  of  the  improve- 
ment of  the  soil  by  tillage  and  fertilizers. 

Trees,  Plants,  ani>  Flowekis  ■  where  and  how  tbt'y  grow.  A  familiar  history  of  the 
vegetable  kingdom,  l>y  the  author of  " Onr  Own  Birds,''  witli  scventy-throo engrav- 
ings. l;Juio.,pp.  MO.  Philadelphia-:  J. B.Lippiucott  &  Co. 
This  little  book  is  intended  to  call  attention  to  the  beauties  of  crea- 
tion. It  gives  the  history  and  associations  of  the  prominent  trees  of  the 
world,  as  well  as  the  leading  grasses,  flowers,  alpine  and  aquatic  plants 
and  ferns,  the  contemplation  of  which  is  neglected  because  their  appear- 
ance is  so  familiar.  A  description  of  the  habits  and  uses  of  many  plants 
is  followed  by  au  account  of  their  discovery  and  introduction;  as, 
for  instance,  the  Victoria  Begia,  with  its  singular  beauty  and  remark- 
Me  size,  having  leaves  six  feet  in  diameter.  This  plant  was  introduced 
into  England  from  Bolivia  in  1846,  and  is  now  to  bo  found  in  several 
conservatories  in  this  country,  as  well  as  in  Europe.  England  abounds 
in  trees  of  historic  interest,  some  of  which,  there  is  good  evidence  to 
show,  are  upwards  of  one  thousand  years  old.  But  there  are  few  trees 
that  attain  the  gigantic  proportions  and  the  age  of  the  California  pines. 
By  counting  the  annual  rings,  it  is  proved  that  some  of  the  oldest  had 
been  growing  for  three  thousand  years.  As  there  is  no  good  reason  to 
doubt  the  accuracy  of  this  computation,  they  must  certainly  have  ex- 
isted in  the  days  of  the  Prophet  Elijah ;  or  oven,  as  Dr.  Lindley  observes 
of  one  of  them,  "It  must  have  been  a  little  plant  when  Samson  slew  his 
Philistine."  The  uses  and  associations  of  the  palms,  cedars,  oaks,  pines, 
magnolias,  &c,  are  given,  forming  a  volume  of  much  interest. 

Seventy-five  Flowehs,  and  how  to  cultivate  (hew.  II  y  Edward  Spragiie  Rand, 
jr.,  author  of  "  Flowers  fur  tins  t'arlor  and  Harden,"  "  liimleii  Flowers,"  "  Bulbs," 
Sua.    12  mo.,  pp.  310.    J.  E.  Tilton  &.  Co.,  1(170. 

Under  this  modest  title  Mr.  Band  has  furnished  a  valuable  book, 
with  particular  descriptions  of  seventy-five  genera  of  flowers  that  are 
grown  with  the  least  care,  and  which  will  well  repay  the  cultivator  by 
their  beanty  and  fragrance.  They  are  plants  that  can  be  easily  obtained, 
and  will  grow  freely  and  bloom  well  in  common  soil.  The  descriptions 
of  the  individual  flowers  are  preceded  by  general  directions  for  prepar- 
ing the  soil,  planting,  and  propagating,  on  which  subjects  many  of  the 
old  works  ouhorticultiirecoiilaininuck  needless  mystery.  For  instance, 
it  formerly  seemed  necessary  in  cultivating  even  a  small  flower  garden 
that  a  person  should  have  free  access  to  a  peat  meadow,  a  sand-bank, 
and  a  wood-lot,  to  supply  himsolf  with  the  necessary  peat,  sand,  and 
leaf-mold,  which  looked  discouraging  to  a  beginner.  Xow,  while  peat, 
meadow-uind,  leaf-mold,  well-rotted  sods,  and  silver-sand  aro  import- 
ant ingredients  in  potting  and  garden  culture,  in  general  out-door 
gardening,  they  are  not  absolutely  necessary,  and  most  flowers  may  be 
grown  to  perfection  without  any  of  them.  Very  few  garden  plants  re- 
quire a  peat  soil,  and  none  absolutely  need  the  elaborate  combinations 
generally  prescribed. 

To  prepare  a  flower  bonier,  the  soil  should  be  excavated  eighteen  to 
twenty- four  inches  in  depth.  If  the  subsoil  is  gravel,  throw  in  a  few 
inches  of  leaves,  pine  needles,  old  straw,  or  any  coarse  litter,  and  then 
fill  up  the  bed  with  the  good  loam  usually  found  in  most  gardens  and 
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fields,  and  raised  slightly  aliovo  tho  level  of  the  surrounding  ground, 
If  (In1  subsoil  is  si  close  clay,  fill  in  two  or  three  inches  of  small  Rtoats 
or  gravel,  before  laying  on  the  above  covering  of  litter  and  loam.  A 
liberal  supply  of  thoroughly-rotted  manure,  well  dug  into  the  bed  when 
first  made,  will  keep  it  in  good  condition  for  years,  if  forked  over  frith  a 
digging-fork  in  the  spring,  tlio  weeds  kept  down,  and  tlio  soil  frequently 
stirred  through  t  lie  summer.  Beds  for  hyacinths,  tulips,  and  other  bulbs 
are  bcnelited  by  a  covering  of  two  or  three  inches  of  fresh  horse  ma- 
nure, or  litter  as  it  comes  from  tho  stable,  put  on  just  before  the  ground 
freezes,  and  raked  oil' early  in  the  spring.  In  growing  bulbous  roots,  it 
is  well  to  use  one  fifth  common  building  sand ;  as,  if  the  soil  is  too  close, 
the  bulbs  are  apt  to  rot,  or  to  be  thrown  out  of  tho  ground  by  the  frost 
Large  growing  herbaceous  perennials  should  bo  set  deep.  The  deptt 
at  which  bulbs  should  bo  planted  varies  somewhat  according  to  thai 
size,  from  two  to  six  inches,  and  even  eight  inches  for  very  largo  lilies 
and  crown  imperials.  In  sowing  annuals  it  is  impossible  to  lay  down 
exact  rules,  much  depending  on  the  size  of  the  seed.  Soaking  tbe 
seed  before  sowing  is  not  generally  advisable,  except  in  tbe  case  of  large, 
hard  seed,  as  ludiau  Shot,  or  those  which  arc  a  long  time  in  vegetating, 
as  Globe  Amaranthus.  A  great  mistake  is  made  in  sowing  or  trans- 
planting too  thick ;  crowded  plants  never  look  well.  One  that  is  well 
grown  will  ho  more  effective  than  a  dozen  crowded  together,  and  give 
more  and  better  bloom.  Each  plant  should  have  room  to  develop  its  fall 
proportions,  and  to  show  its  foliage,  often  quite  as  beautiful  as  the  flower, 
to  advantage.  Where  herbaceous  plants  form  too  largo  clumps,  and 
grow  out  of  tho  ground,  or  die  in  the  center,  they  should  bo  divided  and 
reset  in  early  spring.  Watering  is  not  recommended,  but  when  water 
is  given,  it  should  be  applied  in  abundance,  as  close  to  the  roots  as  pos- 
sible, and  the  soil  saturated.  A  slight  surface  watering  is  worse  tunn 
none  at  all.  When  plants  droop,  a  .judicious  shading  from  sunlight  ii 
preferable  to  watering.  By  a,  little  care  in  planting,  with  an  eye  to  a 
succession  of  bloom,  a  display  of  flowers  can  be  kept  up  from  May  to 
November.  In  planting  masses  for  effect,  it  is  not  wise  to  mix  colors  or 
even  shades.  Each  mass  should  be  of  one  color;  and  if  of  the  same 
plant,  uniformity  of  habit  and  bloom  is  secured.  In  ribbon  borders  or 
beds,  the  contrasts  should  be  striking,  and  the  bands  never  be  allowed 
to  run  into  each  other. 

The  leaves  of  bulbs  should  never  be  cut  off  until  they  turn  yellow j 
if  removed  earlier,  it  is  at  the  expense  of  next  year's  flower;  for  the 
stronger  the  leaves  are  grown,  the  better  will  be  tho  condition  of  the 
bulb.  The  flower-stalks  of  bulbs  should  be  cut  off  as  soon  as  the  flower 
ias  faded.  Winter  protection  is  best  given  by  a  slight  covering  of  lit- 
er or  coarse  manure.  Evergreen  boughs  laid  over  plants  are  excellent 
or  preventing  the  alternate  freezing  and  thawing  so  destructive  in 
'■inter  to  herbaceous  plants. 

Vfter  some  general  directions  ou  the  various  modes  of  propagating 
iiauts,  a  list  is  given  of  the  most  desirable  kinds,  of  easy  culture,  for  a 
'accession  of  flowers  through  the.  season,  beginning  with  tho  modest 
mow-drop  and  ending  with  the  Christmas-Hose,  with  its  blooms,  pure 

■  'iito  and  beautiful,  when  all  around  is  dark  and  dead. 

>'r.  Hand  concludes  his  directions  lor  the  management  of  a  flower 

■  ■■iien  with  these,  remarks: 

liu  praivigsitioii  "I"  plants  i*  must,  intt-ii'siiiip,  lxrtli  in  shirty  ami  practice.  It  i» 
ui>  nvsitiou  of  new  fiullvitlnnlrt,  which,  wliiln  generally  partaking  of  (lie  cliaracttr- 
"tics  or  tliu  panwlH  in  tho  wwc  of  atiedling-i,  varies  most  woudarfuQy,  anil  continually 
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Hybridization  is  one  nl' tin' must  f;iN.-iiiMiu;;  occupations,  lis  results  sometimes  seem 
miraculous,  ruid  tin'  jili/asm-u  is  ever  new  un.l  ever  tbanpin™. 

A  j::irili-n  is  a  constant  amusement ;  n  bappy  combinahoD  of  v.  oik  ami  ijlay.  A  siudv 
and  ii  recreation:  a  nonrcn  of  health  Imtli  iW  body  and  mind,  whence  nnu  goes  fortli 
stronger  and  better.  like  the  tabled  Anton*,  buying  renewed  bis  strength  by  touching 
his  mother  forth.  ( 

t;i:iY.-.  SciIiH.il.  am.  l-'ii;u>  Bimik  ut  i)i.T/..\'Y  :  consist  in;;  of  '■  LesKuiu  in  ltuiauy,"  unci 
"field,  Forest,  and  (innlm  llotaiij,"  Iwiund  in  (mo  volume.    JiyAsn  tiray  Fiilier, 

frofessorof  natural  history  in  Harvard  University.     13  mo.,  pp.(rl}.    Spw  York: 
i-i!«mr  Pbinney,  Ulakeman  &  Co.,  Ie7». 

This  is  a  new  edition  of  a  work  that  for  years  lias  boon  known  as  a 
standard  authority.  It  coudnues  in  one  volume  the  "Lessons  in  Botany,"1 
and  the  "Field,  Forest,  and  Garden  Botany,"  forming  a  popular  and 
comprehensive  school  trt-ati.-"  for  beginners,  as  well  as  for  advanced 
classes  in  agricultural  colleges  and  schools.  It  is  a  useful  handbook, 
also,  to  assist  in  analyzing  plants  and  flowers  in  the  field-study  of 
botany,  either  by  classes  or  individuals.  Beginning  with  first  principles, 
it  progresses  by  easy  steps,  until  the  student  is  enabled  to  master  the 
intricacies  of  the  science.  The  "Field,  Forest,  and  Garden  Botany," 
comprises  popular  as  well  as  strictly  scientific  descriptions  of  the  com- 
mon herbs,  shrubs,  and  trees  of  the  Southern  as  well  as  the  Northern 
and  Middle  States,  and  all  that  are  commonly  cultivated,  or  planted  for 
31-uamcut,  or  uso  in  fields,  gardens,  pleasure  grounds,  or  in  house-culture. 
including  the  plants  ordinarily  found  in  the  conservatory. 

!Ieai:th  ami  Ikon:  Hook  ok  pori.iitv:  a  practical  nnd  popular  treatise  on  liens, 
turkeys,  geese,  and  dinks;  united  In  llm  every  day  ueods  of  the  tanner,  breeder,  ami 
fancier,     rimo.,  i>i>. 5U.    New  York:    Pel lingill,  Bates  Jfc  Co.,  IrtTU. 

This  little  book  describes  eight  or  ton  of  the  leading  kinds  of  poultry 
:hat  have  been  brought  to  notice  during  the  last  twenty-five,  years 
jvliicli  are  raised  for  profit,  and  about  as  many  that  are  raised  by  ;<  fanci- 
•ifs,"  for  variety  and  the  embellishment  of  their  farm-yards.  Allliougli 
it  tlieir  first  introduction  many  of  the  breeds  were  sold  at  fabulous 
prices,  there  is  no  doubt  thai  the  Brahmas.  Cochins.  Oivvo-cocurs,  nam- 
mrgs, &c,  have  been  the  means  of  materially  improving  (lie  market- 
ing quality  of  the  old-fashioned  barn-yuni  poultry  of  the  country.  In 
act,  these  extravagantly  high  prices  have  awakened  great  interest  in  ■ 
he  subject,  and  have  been  the  means  of  introducing  the  best-  breeds  of 
Enrope  anil  Asia.  YVhiie  it  is  unnecessary  to  describe  their  pcculiari- 
ies,  an  abstract  is  given  of  tin'  author's  directions  for  the  management 
if  poultry. 

A  poultry-house  should  he  located  on  gravel,  or  dry  sandy  loam, 
standing  or  stagnant  water  is  always  to  be  avoided.  A  southern  or 
lontheastern  aspect  is  the  best :  and  if  the  yard  can  be  located  on  a  side- 
lill,  with  the  house  crowning  its  topmost  point,  all  the  'ootter.  Warmth, 
Iryness,  and  pure  air  hit  indispensable.  The  sides  anil  roof  of  the 
louse  must  be  impervious  to  water;  but  it  should  be  so  contrived  as  to 
idmit  of  thorough  ventilation  and  easy  means  of  cleaning  it  once  or 
wiee  a  week.  Its  size  should  allow  about  six  square  feet  lor  each  fowl, 
iiid  no  apartment :  of  auv  house  should  contain  more  than  fit'!  v  fowls, 
mless  thev  can  be  allowed  af  lets:  double  this  space. 

Fowls  should  be  permitted  to  range  at  liberty  a  few  ii.vuis  daily,  at 
cast  eight  months  in  she  year:  and  they  require  both  animal  ami  veg- 
etable food.  Tlie  roosts  must  be  easy  of  access,  and  be  reached  mainly  by 
tops  instead  of  flight,  anil  be  of  poles  aliont  two  inches  in  diameter* 
nd  the  nests  should  be  kept  dark  and  so  placed  that  the  henscan  reach 
heinnnpereeived.aiidlaywithoutlearoldislnrbance.  The  floor  should  be 


536  AGEICUl/FUBAL  BEPOBT.  | 

wholly  of  earth,  or  earth  and  cement,  and  the  house  never  without 
boxes  of  dry  ashes,  and,  if  possible,  a  stream  of  running  water  or  trough) 
regularly  filled  with  fresh  water  daily. 

At  leastonce  a  week  thowhole  of  thesurface  of  the  yard  should  be  turned 
over  or  loosened  with  tjie  tines  of  a  heavy  manure-fork,  so  that 
everything  that  would  emit  unhealthy  odors  maybe  covered,  or  incor- 
porated with  the  deodorizing  particles  of  the  earth;  or,  still  better,  trail 
over  a  portion  each  day,  so  that  the  liens  can  have  a  little  new  spaa 
where  they  can  daily  find  fresh  gravel  and  other  substances  ueedfiil  fw 
health.  Every  mouth  the  whole  surface,  to  the  depth  of  three  inches, 
should  bo  removed,  and  its  place  supplied  with  fresh  earth  from  ontsidt. 
Ten  fowls  thus  cared  for  will  furnish  ample  manuring  material  for  a 
small  garden,  while  fifty  will  suffice  to  manure  well  half  an  acre. 

Fowls  overfat,  or  lean,  seldom  lay.  Food  that  will  keep  them  in  the 
beat  working  trim,  as  is  said  of  an  ox  or  horse,  is  the  best  j  and  they 
should  be  fed  at  regular  hours  with  inexorable  precision,  say  with  a 
ground  mixture  of  oats,  buckwheat,  barley  and  corn,  in  tho  morning, 
and  whole  corn  and  buckwheat  at  night,  for  three  days  in  succession, 
and  then  a  mixture  of  Indian  meal  one  part,  and  boiled  potatoes  three 
parts  for  the  fourth  day,  and  so  on  through  the  year.  With  this,  if  the 
hens  are  shut  up,  they  should  be  fed  with  some  kind  of  meat,  and  green 
food,  as  grass,  cabbage-leaves,  beet-tops,  &c,  in  season ;  and,  to  secure 
the  greatest  return,  fresh  oyster  shells  (pounded)  each  day  in  abundance. 
In  winter  the  house  must  be  kept  closed,  unless  for  an  hour  or  two  in 
the  middle  of  a  warm  day. 

Hens  should  have  a  separate  place  in  or  about  the  poultry-house,  for 
sitting  purposes,  as  whenever  one  commences  her  incubation,  there  is 
always  an  inclination  among  the  others  in  the  same  apartment  to  dis- 
turb her  and  lay  in  the  same  nest.  liens  are  inclined  to  sit  where  they 
have  laid,  and,  if  removed,  will  sometimes  leave  the  newly-made  nest 
Before  the  eggs  are  pat  under  the  hen  every  particle  of  old  straw  should 
be  removed,  the  nest  box  thoroughly  cleaned,  fresh  hay  substituted,  and 
a  little  sulphur  sprinkled  in  it;  twelve  eggs  for  the  largest  hens  and 
nine  for  the  smallest,  will  be  sufficient.  After  the  incubation  has  com- 
menced never  touch  the  hen  or  the  eggs;  nor,  what  is  worse,  disturb 
.  the  nest.  It  is  as  had  as  digging  up  a  kernel  of  corn  every  day  to  see 
if  it  has  sprouted.  Place  food  where  it  will  he  accessible,  give  free  range, 
keep  other  fowls  and  marauding  animals  away,  and  let  her  and  her  egg! 
and  nest  alone.  The  chickens  should  appear  the  twenty-first  day,  and 
the  mother  knows  best  when  to  abandon  her  nest  with  her  young  brood. 
The  best  food  for  young  chickens  is  a  mixture  of  hard-boiled  egg  and 
coarse-ground  corn  meal;  or,  at  the  outset,  dry  bread  reduced  to  a  proper 
form  by  being  run  through  a  coffee-mill.  They  should  be  fed  sparing!}' 
every  two  hours,  and  kept  dry  and  warm  in  cold  weather. 

Well-protected  and  carefully-managed  hens  have  bntfew  ailments;  even 
'.lie  gapes,  the  most  fatal  disease  among  young  chickens,  is  seldom  known 
where  the  young  are  brooded  on  a  dry  surface  and  are  not  permitted  to 
ivander  where  they  would  be  exposed  and  overcome  by  the  cold,  or  by 
ivet  grass.  Vermin  must  be  exterminated  by  washing  the  rooms  with 
'ime  water. 

In  raising  turkeys  they  should  bo  proportioned  about  ten  or  twelve 
-.lis  to  one  cock.  To  save  the  trouble  of  watching  them  while  seeking 
-ists,  prepare  a  yard  of  one-eighth  of  an  acre  for  every  fifteen  birds, 
v  herein  nothing  else  is  allowed  to  go.  Tho  best  arrangement  for  a  nest  is 
.mall  houses,  about  three  feet  by  three,  gable-shaped,  and  three  feet  high 
...  ..hp  writer.    Tfrufa  jTimild  bo  scattered  about  the  yard,  and,  if  eon- 
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venient,  partially  hidden  by  brnsli.  Turkeys  begin  to  lay  in  April,  and 
if  two  or  three  incline  to  one  nest,  set  another  box  at  right  angles  and 
adjoining  the  one  they  covet.  Take  away  the  eggs  every  night,  and 
place  them  in  parcels  of  sixteen  or  eighteen.  Set  several  turkeys  at 
the  same  time,  as  half  a  dozen  flocks  can  be-as  easily  cared  for  as  one, 
and  those  hatched  and  taken  off  about  the  same  time  usually  rnu 
together  without  fighting.  As  soon  as  they  leave  the  nest  they  should 
bare  a  yard  twelve  feet  square  for  every  two  turkeys,  by  setting  up 
boards,  a  foot  wido,  endwise.  The  mother  must  bo  washed  with  tobac- 
co-juice, and  the  young  chickens  dusted  with  snuff,  to  kill  the  lice ;  or 
sulphur  and  snuff,  mixed  in  equal  parts,  sprinkled  over  the  nest  soon 
after  the  turkey  begins  to  sit,  and,  as  opportunity  affords,  dust  the  tur- 
key herself.  The  young  ones  must  bo  fed  sparingly,  at  intervals  of  an 
hour,  with  coarse-ground  Indian  meal  mixed  with  scalded  sour  milk 
curds,  and  fine-chopped  bard-boiled  eggs;  in  six  or  eight  weeks  tbey 
will  be  able  to  master  a  whole  kernel.  They  require  watching  for  two 
or  three  weeks  after  being  turned  into  the  fields,  lest  tbey  wander  iuto 
heavy,  wet  grass  and  perish ;  and  should  be  driven  up  every  night  and 
shut  into  a  stable  or  barn.  They  will  soon  get  accustomed  to  coining 
home,  and  in  dno  time  will  aspire  to  a  roost. 

A  good  combination  in  raising  geese  is  one  gander  to  two  or  three 
geese.  In  winter  tbey  require  little  or  no  shelter,  and  by  early  spring 
must  have  access  to  a  running  stream.  Each  goose  requires  a  little 
house  of  its  own,  with  live  or  six  inches  of  dry  horse  mannre  spread 
over  the  bottom,  and  a  quantity  of  hay  cut  to  two  or  three  inches  in 
length.  The  goslings  appear  in  twenty-eight  days,  and  if  the  spring 
grass  is  started,  all  they  need  is  shelter  from  heavy,  cold  winds.  If 
there  is  no  grass  they  should  hare  ordinary  corn  meal  dough,  and  dur- 
ing the  summer  they  should  bo  turned  into  a  pasture  of  short,  tender 
grass,  having  a  pond  or  running  stream.  An  artificial  pond,  six  feet  by 
ten,  its  bottom  covered  with  sand  and  pebbles,  to  the  depth  of  two  or 
three  inches,  is  ample  for  a  dozen  geese  or  live  times  as  many  gosliugs, 
if  the  water  is  changed  daily. 

Ducks  aro  hardy,  and  will  eat  almost  anything.  Tbey  need  a  range, 
and  must  have  water.  Four  ducks  are  allowed  toone  drake.  Tbey  shoidd 
have  a  lodging  place  separate  from  barn-yard  fowls.  They  begin  to  lay 
early  in  the  spring :  and  the  period  of  incubation  varies  from  twenty- 
six  to  thirty  days. 

IlAItRLS   OX   TUB   PlU:   lrt'Ot'lliliJ,',  \ 

Harris,  Moiwin  Farm,  Koc^-Mi 
JudU  &,  Co.,  1*7". 

In  this  work  the  author  endeavors  to  show  that  farmers  can  obtain 
more  meat  from  a  well-bred  pig,  in  proportion  to  the  food  consumed,. 
than  from  any  other  domestic  animal.  Paradoxical  as  it  may  seem,  be 
asserts  that  consumers  in  our  large  cities  are  obliged  to  pay  more  for 
ilcsh-ineat  than  it  is  intrinsically  worth,  while  farmers,  willi  the  excep- 
tion of  those  who  produce  beef  and  mutton  of  the  very  best  quality, 
make  nothing  by  raising  and  feeding  cattle  and  sheep.  While  tbey  re- 
ceive more  for  their  meat  than  it  is  really  worth,  it  has  cast  them  more 
than  they  get  for  it.  The  remedy  for  this  state  of  things  will  be  found 
in  more  thorough  cultivation,  in  growing  better  grasses,  in  keeping 
better  stock,  and  particularly  in  more  liberal  feeding, 

A  farmer  who  once  uses  a  thorough -bred  boar,  and  adopts  a  system 
of  liberal  feeding,  will  find  that  he  can  produce  better  pork,  at  a  far  less 
cost,  than  when  be  uses  a  common  boar.    The  author  considers  it  jm- 
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pmfanl  to  fiel  a  breed  of  pijfH  Unit  will  cat,  digest,  and  assimilate a 
larjre  amount  of  food,  innl  gives  reasons  lor  tlii.s  opinion,  citing  some  ex- 
periments that  confirm  it.  It  is  ji  prcat  point  with  the  author  to  induce 
farmers  to  so  Invert  and  feed  their  hogs  that  they  will  bo  in  the  pork- 
barrcl  long  before  they  attain  the  age  of  an  old-fashioned  hog. 

The  first  step  of  importance  in  breeding  pigs  is  the  selection  of  a  re- 
lined,  thorough-bred  Itoar.  In  raising  pigs  for  the  batcher,  it  is  not 
necessary  that  selection  be  limited  to  any  particular  brood  j  but  the  se- 
lection must  be  made  with  reference  to  the  points  whether  the  pigs  are  to 
be  fattened  and  sold  when  a  few  months  old  for  fresh  pork,  or  to  be  kepi 
until  they  have  nearly  attained  their  growth  before  being  fattened,  aud 
whether  largo  hogs  are  wanted,  or  smaller  and  finer  ones  nt  iv  less  age. 
Mneh  depends  also  upon  the  sow  to  be  bred  from.  It  is  an  easy  matter 
to  find  strong,  vigorous  sows  of  good  size  in  any  neighborhood  where 
the  Chester  White  or  similar  large  breeds  have  been  introduced.  Se- 
lect the  largest,  thriftiest,  and  best-formed  sows;  put  them  to  a  good, 
thorough-bred  boar;  let  the  sow  Ik-  regularly  and  liberally  fed,  without 
making  her  too  fat.  One  that  has  been  half  starved  all  her  litb  cannot 
produce  pigs  of  good  size,  and  with  a  tendency  to  grow  rapidly  aud 
mature  early.  The  small  breeds  mature  earlier  than  the  large  ones, 
which  is  in  itself  n  great  advantage,  as  the  pigs  are  not  only  ready  for 
the  butcher  at  an  earlier  age.  but  as  animal  lite  is  always  attended  bya 
constant  transformation  of  tissue,  every  day  wo  gain  in  time  saves  the 
ainonnt  of  food  necessary  to  supply  this  waste  and  keep  up  the  animal 
heat.  Some  farmers  half  starve  their  breeding  sows,  from  a  notion  that 
it  improves  their  breeding  and  suckling  qualities,  just  as  some  dairy- 
men think  a  cow  must  be  kept  poor  if  she  is  to  be  a  good  milker  j  amis- 
take  of  the  cause  for  the  effect.  The  cow  is  thin  because  sho  is  a-  good 
milker,  and  not  a  good  milker  because  she  is  thin.  So  a  good  sow  gets 
very  thin  in  suckling  her  pigs:  but  it  is  a  great  mistake  to  keep  her  thin 
in  order  to  make  her  a  good  breeder  aud  stickler. 

In  raising  improved,  thorough-bred  pigs,  it  is  a  great  object  to  get  a 
breed  that  will  grow  rapidly  and  mature  early ;  and  the  better  the  breed 
the  more  rapidly  they  will  grow,  A  thoroughbred  boar  should  be  pro- 
cured from  sonic  reliable  breeder,  and  put  to  the  largest  and  best  Bows 
the  farmer  has.  A  highly-refined,  thorough-bred  boar,  at  six  or  eight 
weeks  old,  can  usually  be  bought  for  $20  to  §2."».  Such  a  boar  in  a  neigh- 
borhood is  capable  of  adding  §1,(100  a  year  to  the  prollts  of  the  farmers 
who  use  him. 

Mr.  Harris  concludes  his  book  with  the  following  summary  of  the 
■'•"■ts  and  principles  discussed : 

nio  leading  breeds  of  English  pigs  are  tlio  ric'iksliirc.  Esses,  ami  Yorkshire.  The 
■;=Scx  are  entirely  Mack  the  Hi-rkshirr.  air  also  dark-colored  pigs,  lint  not  BO  black  a* 
mi  Essex,  ami  have  alsn  white  spots  on  tho  lieail  and  feet.  Thero  nio  largo  and  small 
•""'  Vail  ires.  The  Yorkshires  are  white,  hut  occasionally  dark  spots  slimy  themselves 
,,  .he  skin,  which  are  not  considered  decisive  evidence  iliut.  the  pigHaiv  isot  tlidroiiglj- 
-"<!.    There  aro  email,  medium,  and  large  or  mammoth  Yorkshires. 

''■"  Essex,  nt  maturity,  will  dress  from  four  hundred  to  four  hundred  anil  fifty 

,mS.     They  nw  the  largest  of  the  small  breeds.     iieikrdiiresonen  e\ceed  this  weight ; 

"it  whcusiiclii.iihceaso,  ihey  ivouhl  lie  classed  as  liugc  llcrkshires.  The  l'rmee  Albert 
■  -.folks  are  small  Yorkshires. 

"he  leading  breeds,  originating  ill  the  Unite.!  Slates,  are  the  Cheshires,  or  Jefferson 
.■Si'W  York)  Count v,  the  Chester  Whites,  or  Cliesrer  (lVtiie.ylvsinia)  IJonmv,  and  the 
■'ajiie,  or  ISutler  (Ohio)  County  pigs.  Tlio  Chins'  -1'olands,  or  t  liuiii  and  Big  I'olaniln. 
■ro  said  to  lie  tho  same  breed  as  tho  Magic,  or  ISutler  County.  The  Illinois  Swine 
irecderi'  Association,  at  its  meeting  in  187U,  resolved  to  eall  them  tlio  Majjio  breed, 
bey  are  a  large,  coarse,  breed,  with  black  aud  white  and  occasionally  sandy  spots. 
ike  the  Chester  Whites,  (hey  will  doubtless  all'nrd  splendid  sows  for  crossing  with  the 
■'""T,  Berkshire,  or  olher  Mined  thorough -bred  lionni.    The  Jefferson  County  are  a, 
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rigs  should  ill"  ays  have  access  1n  fresh  water.  No  matter  how  sloppy  tlia  food  in. 
it  how  much  iii?]i-u;ili-i  is  furnished,  thoy  should  always  be  supplied  with  pure  water. 
\Yi!  uro  satisfied  thai  pigs  often  siill'ui  for  want  of  it. 

Salt,  sulphur,  charcoal,  ashes,  bouo-dust,  or  superphosphate  should  occasionally  be 
placed  where  the  pigs  can  cat  what  they  wish  of  them. 

Pigs  will  oat  beans,  if  thoroughly  boiled,  though  they  arc  nut  fond  of  thctn.  Peas 
they  oat  with  aridity,  ami,  when  aa  cheap  ns  corn,  should  bo  fed  In  preference,  is  they 
afford  mneh  tin?  richer  manure.    Half  peas  and  half  com,  are  probably  brtter  than 

:-. >  u  ........  l j.  jjri||  pofl^ 

;e  quantities 

iliesof  itwlt „.. 

growth  of  tho  pigs,  without  any  apparent  injury  to  the  lard  or  pork.  It  is  qnitu  useful 
for  breeding-sows.  It  keeps  tku  bowels  loose,  anil  increases  the  quantity  ami  ijunlity 
of  the  milk. 

Bran,  except  in  email  quantities,  in  not  a  valuablo  food  fur  fattening  pigs.  It  is  too 
bulky.  But  whou  rich,  concentrated  food  is  given,  snob  ns  corn,  barley,  peas,  or  oil- 
cake, pigs  should  bo  allowed  all  tho  bran  they  will  eat,  placed  in  a  separate  trough. 
In  this  way  it  becomes  a  very  useful  and  almost  indispensable,  articlo  to  the  pig  feeder. 
It  is  also  very  useful  for  breeding-sows.  Tho  best  routs  to  raise  fur  pigs  ai-e  parsnips 
and  mangel-wurzel. 

The  period  of  gestation  in  n  sow  is  almost  invariably  sixteen  weeks.  In  three  or 
four  days  after  pigging,  a  bow  in  good  condition  will  generally  take  tho  boar.  lint,  as  a 
rule,  it  is  not  well  to  allow  it.  If  sbo  posses  this  period,  slle  will  not  take  the  hoar 
until  tho  pigs  are  weaned.  If  she  fails  tho  first  time,  she  will  "come  round  again"  in 
from  two  to  three  weeks. 

For  mild  cases  of  diarrhea,  nothing  U  better  than  fresh -skimmed  mill;,  thickened 
with  wheat  dour. 

Pigs  should  bo  castrated  a  week  or  two  before  they  aro  weaned. 

Nothing  in  tho  management;  of  pigs  ia  moro  important  than  to  provide  a  (rough  for 
the  racking  pigs  separate  from  the  sow,  and  to  commence  feeding  them  when  two  <«■ 
three  weeks  old. 

Many  of  the  diseases  of  pigs  aru  contagious,  and  the  instant  a  pig  is  observed  to  be 
sick  it  should  bo  removed  to  ft  separate  pen ;  and  it  would  1m  well  to  regard  this  sin- 
gle Case  of  sickness  as  an  indication  that  something  is  wrong  in  tho  general  manage- 
ment of  the  pigs.  Clean  ont  tho  pens,  scald  tho  troughs,  scrape  out  all  decaying  mat- 
ter from  under  and  around  Hum,  sprinkle  chloride  of  lime  about  tho  pen,  or,  what  is 
probably  better,  carbolic  acid.  Dry  earth  is  a  cheap  and  excellent  disinfectant.  ITsn 
it  liberally  at  all  times.  Whitewash  Hie  walls  of  the  pens.  Wash  all  the  inside  and 
outside  wood-work,  troughs,  plank  doors.  Ac,  with  crude  pi'troleoui.  H  is  the  cheapest 
and  best  antiseptic  .vet  discovered. 

To  destroy  lice,  wash  the  pig  all  over  with  crude  petroii'iua.  am  1  I  lie  next  day  give 
him  a  thorough  washing  with  warm  water  and  soup,  with  the  five  use  of  :i  scrubbing- 
brush. 

Pigs  should  be  provided  Willi  sera  idling-  posts,  having  anger  hide-  bored  for  pegs  at 
different  heights,  to  accommodate  pigs  of  dili'eront  sues. 

The  following  description  may  In:  con-.blored  t  tie  periVel  i.i'i  of  form  in  a  fat  pig  :  Tho 
back  should  be.  nearly  straight,  though  bring  arched  a  little  from  iiead  to  tail  is  no 
objection;  tho  back  uniformly  broad  :i:m1  rounded  across  along  the  whole  body;  the 
touch  along  the  bad:  should  bo  linn,  but  springy,  the  thinnest  skin  sprin.^in^  mosi  : 
the  shonJders,  sides,  and  hams  should  be  deep  perpendicularly,  and  in  a  straight  line 
from  shoulder  to  ham  ;  the  closing  behind,  liijcd  up ;  the  legs  :-kort  ami  hum'  small ;  the 
neck  short,  thick,  und  deep;  the  checks  round  and  tilled  out:  the  t'aee  straight,  nose 
fine,  eyes  bright,  ears  pricked,  and  the  head  small  in  proportion  to  the  body :  a  curled 
tail  ia  indicative  of  a  strong  back. 

The  appendix  contains  several  letters  from  experienced  breeders  in 
England,  Canada,  and  this  country,  on  the  breedinjr  and  management 
of  swine. 
The  Phobwiatb  Hocks  ok  Sunn  Cakolixa.  a.nj>  nn;  Ori:it  Cuiolixa  MAWi.Iir.n; 

with  live  colored  illustrations.  A  popuirirrind  m  i(  a  I  :]!<■  vieivoi'  i  !i--ir<u-i  ::in.  :r  "logical 
position,  and  ago:  also,  th-ir  chemical  character  and  :ii:n,  idiural  vr.lue:  logcthci- 
withahistorv  „i  th-ir  discovery  and  development,  iiv  Francis  S.  li'dir,.-.-.  A.  M..  of 
Charleston.  South  Carolina,  lair  piolVs.-or  of  ^olngv  ami  pa;.-:]i;.>;.i.;\  in  the  Col- 
lege of  Charleston.  -iv.:7  p:.  :-.■*.  Chnrie.-lo:!.  Seut  ii  C:.r<.]::.a  :  I  iob.u  :.\-  I',,..  !,  Him—. 
1870. 

As  the  scientific  character  and  great  value  of  the  immense  phosphate 
beds  of  South  Carolina  were  amply  discussed  in  the  last  r.vci  annual 
reports  of  this  Department,  an  abstract  is  now  given  merely  of  tlie  liis- 
tory  of  their  discovery  and  development,  and  present  condition. 
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|mil;int  to  gel  ;i  luted  of  pigs  Hint  will  cut,  digest,  ami  iis-siiuilatc  a 
large-  amount  of  food,  ami  given  reasons  Jin*  til  is  opinion,  citing  soine  ex- 
periments that  confirm  it.  Ft  is  a  (Treat  i>oint  with  tlio  author  to  induce 
fanners  to  so  breed  ami  feed  their  hogs  that  thc.v  will  bo  in  the  pork- 
barrel  loug  before  they  attain  the  ago  of  an  old- fashioned  hog. 

The  first  step  of  importance  in  breeding  pigs  is  the  selection  of  a  re- 
lined,  thorough-bred  lioar.  In  raising  pigs  for  the.  butcher,  it  is  not 
necessary  that  selection  be.  limited  to  any  particular  breed  ;  but  the  se- 
lection must  be  made  with  roforenee  to  the  points  whether  the  pigs  are  tn 
lie  fattened  and  sold  when  a  few  months  old  fur  fresh  pork,  or  to  bo  kept 
until  they  have  nearly  attained  their  growth  before  being  fattened,  and 
whether  largo  hogs  are  wanted,  or  smaller  and  finer  ones  at  a  less  age. 
Much  depends  also  upon  the  sow  io  he  hied  from.  It  is  an  easy  matter 
to  find  strong,  vigorous  sows  of  good  size  in  any  neighborhood  where 
the  Chester  White  or  similar  large  breeds  have  been  introduced-  Se- 
lect the  largest,  thriftiest,  and  best-formed  sows;  put  them  to  a  good, 
thorough-bred  boar;  let  the  sow  be  regularly  and  liberally  fed,  without 
making  her  too  fat.  One  that  has  been  half  starved  all  her  life  cannot 
produce  pigs  of  good  size,  and  with  a  tendency  to  grow  rapidly  aud 
mature  early.  T ho  small  breeds  mature  earlier  than  the  large  ones. 
which  is  in  itself  a.  great  advantage,  as  the  pigs  are  not  only  ready  for 
the  butcher  at  an  earlier  age,  but  as  animal  life  is  always  attended  by  a 
constant  transformation  of  tissue,  every  day  we  gain  in  time  saves  the 
amount  of  food  necessarj  to  supply  this  waste  and  keep  up  the  animal 
heat.  Some  fanners  halt  starve  their  breeding  sows,  from  a  notion  that 
it  improves  their  breeding  and  suckling  qualities,  uuf^jB  some  dairy- 
men think  a  cow  must.  In;  kept  poor  if  she  is  to  be  a 
take  of  the  cause  for  the  eff 
milker,  aud  not  a  good  milta 
very  thin  in  Buckling  her-n' 
in  order  to  make  her  a  g 

lu  raising  improved,  t! 
breed  that  will  grow  rapidl 
the  more  rapidly  they  wila 
cured  from  some  reliable  I 
the  farmer  lias.     A  highlfl 
weeks  old,  can  usually  lie  bf 
borhood  is  capable  of'addhj 
who  use  him. 

Sir.  Harris  concludes  his'J 
facts  and  principles  discusae 

The  IflUliiiK  IhwiIh  nf  ]-'[]<,'litjh  pi 
Knsox  nit:  entirely  blsok  I1k>  llerksl 

till'  Hkbcx,   Hint   tlHVC  tils."'  whit* 

Ik-rksliirivs.     The  Yorkshires  a 

i)ji  ihonkin.  which  tn.*  uot  ransidcrea 

iivi'd.    There  are  small,  medium,  ntid  1 

The  Essex,  at  maturity,  will  dcess 
pounds.    They  are  (he  Itt&St  of  the  md, 
lint  when  sue k  is  tin1  ciuse,  they  wmild  ba 
SotfulkH  a:r  niiiill  Yorkshires. 

Tint  lcililiuj:  liri'fils,  <-ii^.-i mniriij, 
(New  Ynrii  .  L'.-iinty,  lh8ij|fci.  ■     . 
Jin Kic  or  Ilutler  (f-™ 
lire  Kaiil  tt>  be  tin 
Urcrdera'  Aftsticiiil 
They  are  i  hjtge, 
Liko  tlio  Chester  W 
Essex.  Brtrkshiru,  < 
very  handsome  wli 
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ii-]hiii1iI  nlv.ujkA  lime  wei*  to  fresh  n 

ir  much  .ii-l.-u  ater  i-  famished.  Ihcvsh 

es.uisii ■■>!  ihal  pigs  uflenMili'er  for  wa 

,  sulphur,  cliaicnal.  n-les.  bone-dust,  nr  Kiiprrp!io»|'!i.iie  should  occasionally  lie 
I  where  till'  pigs  call  rat  what  llli-y  wish  of  them. 

i  will  eat  In  nil.-,  if  Im.rmtglihi  lioilcd,  though  they  ar.  lint  fond  of  them.  Pens 
at  Willi  iivhiily,  and.  when  as  cheap  as  corn,  should  be  f.  d  in  preference,  OS  they 

much  ill-  richer  manure.    Half  p.a*  and  half  eon:,  an:  probably  lieUer  than 

alone     l'cas  make  very  linn  pork. 

cake,  when  fed  in  lai--j.»  iiuanlilies.  iu.juiv.4  tin:  davor  and  . jnalit.v  i.f  the  pork. 
e  have  fed  small  quaniities  of  it  with  der.iilcd  udvantajM  tii  the  health  and  rapid 
hof  tko  pigs,  without  ai  y  apparent  injury  tti  the  laid  or  pork.  It  is  quite  useful 
ceding-sow...  I:  keeps  the  b.nvcls  loose,  and  increases  tin.  unantitv  and  quality 
•  milk. 

n,  except  in  small  quauviius,  is  wi  :i  valuable,  fuinl  fur  f;itf cuius  pigs.  It  is  Mo 
.  Lut  when  iich.<(ir.rcutriii.d  food  ij  given, such  as  com,  barley,  peas,  or  oil- 
pigs  should  1)0  ail  i  will  all  the.  lni:i  they  will  fat,  placed  in  a  separate  trough. 
»  way  it  becomes  a  vi  ;y  -.iM-iiil  and  almost  indispensable  article  io  the  pig  feeder. 
lso  very  Usefa!  for  hived  iiig-sows\     Tin-  best  routs  to  raise  tor  pi'.'s  are  paisuips 

period  of  gestation  iti  a  toy,"  is  almost  invariably  sixteen  week-.  In  three  or 
ays  after  pigging,  a  sow  in  good  condition  will  generally  take  the  boar.  lint.  asa 
t  ianot  well  toullnw  ii.  If  rim  passed  this  period,  riio  will  not  tak"  the 'bnai 
the  pigs  are  weaned.  If  she  fails  the  first,  lime,  she  will  -coine  round  again'-  in 
;wo  to  three  weeks. 

mild  cases  of  di.'rrho.t,  nothing  is  butler  than  fresh-ski  mined  mill;,  thiekeini'. 

wheat  llour. 

i  should  1)0  castrated  a  week  or  two  before  they  aro  weaned. 

hing  in  the  maiiag<  uu-:;'.  of  pigs,  is  more  important  than  to  pro",  ide  a  lrotu;u  fur 

■cklFlg  pigs  Kepara!''  from  tin-  ,-ow,  and  to  commence  feediog  them  wlu-n  tv,  t>  <u- 

weeks  old. 

ry  of  the  diseases,  of  pigs  are  contagious,  and  the  instant  a  pig  is  observed  to  lie 
;  should  bo  removed  tn  a  separate  [h?ii  :  and  it  would  1m  well  to  regard  this  sin- 
BOOf  sickness  as  ;.n  in.!:. ■alum  ill;u  something  is  wrong  in  tbo  general  mannge- 
of  the  pigs.  Co  an  i;ut  the  pens,  scald  the  troughs,  scrape  out  all  ditayiilg  Itiut- 
HU  under  and  arom:d  tiieia.  sprinkle  ebloride  of  lime  about  the  jn-n.  or,  what  i* 
bly  better,  cari.-uii'1  acid.  Drv  carta  is  a  cheap  and  excellent  disinfectant.  I'se 
rally  at  all  lanes.  WLiiev.-a.-li  the  walls  of  the  pens,  'Waih  i:ll  III."  inside  and 
»WO0d-work,  Houghs,  plank  il^.urs,  Ac.,  wiih  iTiah- p.U.ileimi.  J[  i-,  the  cheapest 
art  antiseptic  ycniis'n.ci. si. 

lestroy  lice,  wu-h  tiie  pi„- :.!:  mi  r  witli  evndc  pitrol. inn,  :i:i;1  i  In-  i.ixr  day  give 
thorough  v.-;i,Lii::;  v.  ..;iii:i  «at.^'  and  soap,  «ilh  tl.e  free  lire  nf  a  p'-ntlililiig- 

IBhOal(ll'e]i:«vii'.i.i  wi:i.  ~eiaiehii.y-j»isis,  having  an;;er  hei.-  In. n't  ii-rpegsnl 

■It  height?,  liiaie..mui.-.la',.'  pi-s  oi'  siilui;  lit  si/i- 

following  dixTipfiiei  in.iv  In  eiKisiileivd  llie  ].er 

old  be  nearly  sir:i:  :'.:\.  tlmr.^h  bi  ing  aielicd  a 

u;  the  back  aniliniii!;.   I.:. .ad  ;;;,d  r.oi'.ii'.ed  Her 

-*OOg  the  baci;  should  !.e  linn,  l.iil   i-prinyy.  tin- 

Mers,  sides,  and  ii:::as  ;In.i:l.l  Is.:  d.i'p  pnpea.i 

llder  toham:  t',.- eli>.-iii-j  ln-hi  jd  lilled  up  :   ii 

t,  thick,  and  deep:  ih.- .  -hw!:-  i..ii;,d  and  tilled  .oit  :  the  fa.e  straiuM.  iw-w 
■Mlt,  earaprieL.il.  nii.i  ;V  h-nd  small  in  ]'V<-y-.>i  '.[„.;  :■>  ii:e1>ody;  r.  called 
itiTo  Of  a  strong  Iriii-k. 

ipendix  contains  K-vonil  Ictli'rs  Iimiii  oxi.(riciiciil  luii'tb-iii  in 
Canada,  tind  this  country,  on  Hit'  litvi'itiiip  :iml  i:i.ii:a.i;fiiif-iit 

tiTB  UiKKSoi   s,,i  in  C'Ar.i .i.isa.  .ini>  rut:  C.ki::,  (  ai:..;.i\m  JLusi,  Jlr.P; 

retlilln.-trati"!!-'.  .V  popular  ::i.d  m  iemitii- view.  ■fili-iv-.iL'in.  I'.-nie^ical 
agn:  a!..o,  th^  !l-  eli.'inieal  ebarar',.-.-  :.;,.'  av:  i.  nil  ;n;;l  '. :  In- :  l.'^-iher 
yof  tledr.li-.-i.very  and  dev.li.pt:;...;.     ily  I-:  ....■-.  .-.  j|.  ■;..■•   A.  M....f 
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'tific  clmractcr  and  groat  valtic  id"  tin-  iiimn-iisi-  iiim 

Carolina  were  amply  discussed  in   :!]■■  Ins;   tv... 

rjepartmciit,  au  abstract  is  now  yivi-ii  i,u-n-!y  id'  t 

overj"  and  dCTclt>])iiwiit,  and  lucscnt  uondition, 
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with  valuable  original  articles  by  experienced  writers.  Tbo  leading  arti- 
ties  in  the  former  tiro  upon  agricnltiir.il  inventions  and  novelties,  de- 
scribing Ibc  different  labor- saving  machines  and  implements  brought  into 
notice  the  past  year ;  the  progress  of  fish-culture ;  notes  upon  dairy  mat- 
ters; upon  the  diseases  of  cattle,  horses,  and  poultry;  leguminons 
plants;  mutton  sheep ;  besides  numerous  useful  tables. 

J ii  the  retrospect  of  the  year  it  is  stated  that  "cooperation  aiuoug 
fanners  has  extended  from  tho  cheese  dairies  of  Central  Now  York  over 
a  largo  part  of  that  State  and  westward  into  Ohio,  Indiana,  Illinois,  and 
other  western  and  interior  States,  Not  only  have  cheese  factories  been 
on  the  increase,  but  in  other  matters  farmers  arc  slowly  learning  fan 
advantages  to  be  derived  from  a  similar  course  of  cooperation.  Along 
the  Housatonic  Railroad  a  milk  association  offers  unusual  facilities  for 
fanners  to  get  a  good  price  for  their  milk.  Butter  dairies  or  creameries 
are  springing  up  in  various  parts  of  Sew  England,  and  similar  coopera- 
tion will  obtain  in  regard  to  other  farm  products,  making  tho  farmers 
'less  dependent  upon  middlemen."  The  receipts  of  cliceso  at  New  York 
in  1870  show  an  increase  of  -18,000  boxes  as  compared  with  1869,  and 
the  exports  were  inoru  than  -1,000,000  pounds  in  excess  of  tho  previous 
year.  A  patent  stylo  of  square  cheeses,  of  various  sizes  up  to  thirty 
pounds'  weight,  has  been  introduced  into  Otsego  County,  New  York. 
Tho  most  desirable  form  is  ten  inches  long  and  five  square,  weighing 
nine  to  ten  pounds,  and  it  is  thought  this  form  has  some  advantages  in 
manufacture,  packing,  and  preservation. 

In  tish  culture  a  very  substantial  increase  is  noted,  although  not  yet 
sufficient  to  affect  the  fish  markets.  It  requires  four  or  five  years  for 
shad  or  salmon  to  roach  their  best  condition.  Thus  far  it  has  only  been 
attempted  to  sow  the  seed,  and  to  demonstrate,  in  a  limited  wav,  the 
economy  of  stocking  barren  streams  with  fish.  These  efforts  have-  been 
attended  with  so  much  success  that  men  best  acquainted  with  the  results 
are  entirely  confident  of  the  future  of  fish  culture,  and  arc  willing  to 
embark  their  capital  in  fish-batching  houses,  in  dams,  and  leases  of  ponds 
and  streams.  The  legislatures  of  all  the  New  England  and  Middle 
States"  have  voted  liberal  appropriations  and  appointed  fish  commis- 
sioners to  manage  this  new  industry.  Millions  of  ova  of  salmon,  shad, 
black-bass,  white-fish,  trout,  &e.,  have  been  placed  in  the  rivers  and ponds 
of  the  Northern  States.  In  1S07  some  millions  of  shad-spawn  were  placed 
in  the  Connecticut  ltiver,  and  in  1.ST0  the  catch  was  without  parallel  ia 
late  years,  upward  of  30,000  being  taken  last  spring.  At  Ilolyoke,  450 
were  taken  at  one  haul.  The  results  arc  so  satisfactory  that  upwards  of 
511,000,1100  of  fry  have  been  placed  in  the  Connecticut,  at  an  expense  ot 
only  4500  to  the  State;  seventeen  ponds  in  Connecticut  have  also  been 
stocked  with  black-bass  by  tho  State,  besides  a  largo  number  by  private 
-iiterprisc.  Numerous  ponds  and  streams,  further  north,  are  being 
(tucked  with  trout. 

Dr.  llexamer  thinks  the  severe  drought  of  I860  and  1S70  produced 
lie  beneficial  result  upon  tho  potato  crop  of  nearly  exterminating  the 
xitato  disease  or  rot,  which  was  so  destructive  during  several  preced- 
ug  years.  Nearly  ail  varieties  grown  in  1870  have  kept  well,  and  are  of 
'"iter  quality  than  usual.  The  Early  Mn>v.  has  become-  the  great  favorite 
•id  fully  sustains  its  reputation. 

lie  Horticultural  Annual  is  of  a  character  similar  tu  the.  Agricultural 
•  ■inual,  comprising  articles  on  orange  culture  in  Florida,  on  dwarfs, 
■  conifers,  on  raising  nursery  trees  from  seeds,  with  notes  on  now  fruits 
-id  the  fruit  crop  of  the  year,  as  well  as  the  new  vegetables,  roses,  and 

*W     lr  iviptaf-    ilnTlf"  Hint  li-ivC  upetl  tested. 
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Both  of  these  works  are  closed  with  a  farmers'  directory  of  all  the 
leading  nurserymen,  florists,  seedsmen,  and  dealers  in  farmers'  and 
gardeners'  materials. 

The  Pk.vhiik  Fakmbs  Annual,  for  1971,  containing  valuable  Information  for  western 
farmers,  fruit -pro  wits,  and  housowives,  including  a  list  of  implement  manufacturers 
ami  dealers,  seedsmen,  nurserymen,  stock-brcedore,  &c.  With  illustrations.    IS  nut., 
pp.144.    Chicago,  1871.    Prairio  Fanner  Company,  print. 
This  is  one  of  tlio  useful  books  of  the  day,  neatly  aud  compactly 
printed  and  illustrated,  aud  filled  with  practical  information  for  farmer's 
and  housekeepers,  aud  sold,  withal,  at  a  price  bringing  it  within  the  means 
of  every  one.     Its  leadiug  articles  are  on  homes  for  the  people,  with 
plans,  elevations,  aud  estimates  for  building  farmers'  dwellings  of  differ- 
ent styles  aud  sizes,  costing  from  $500  to  $2,000,  with  specifications  for 
materials ;  on  the  management  of  lawns,  ferneries,  and  kitchen-gardens ; 
on  strawberry  culture ;  raising  trees  from  seed;  testing  milk  in  cheese 
factories ;  raising  calves ;  raising  colts  for  tho  farm  and  road ;  breeding 
and  fattening  swine;  poultry  and  poultry- houses:  transplanting  large 
trees;   canning  fruits;    and  various  articles  on  household  economy; 
besides  a  directory  of  all  the  principal  uurseryrnen,  seedsmen,  manufac- 
turers of  agricultural  implements,  and  stock-breeders  and  dealers  in  the 
United  States,  with  various  uatioual  and  State  statistics,  &o. 
To  make  a  lirst-class  lawn,  Mr.  Mechan  says: 

Tho  ground  should  be  heavily  manured  and  plowed  deep;  grass  holds  on  greener  In 
a  dry  time  when  tho  soil  is  rich ;  and  it  is  tho  beauty  of  a  lawn  to  bo  always  green. 
Frequent  mowing  gives  a  cliauco  to  tho  grass  to  keep  green,  which  it  does  not  get  when 
it  is  seldom  cut.  This  is  owing  to  a  law  iu  vegetable  physiology,  that  tho  length  of 
tho  roots  depends  upon  tho  growth  of  tho  tops.  For  instance,  if  wo  let  crass  grow 
eighteen  inchen,  tho  roots  may  go  down  twelve ;  hut  if  wo  never  permit  tlio  grass  to 
grow  boy  on  d  nine,  tho  roots  will  not  penetrate  six.  Of  course  tho  roots  absorb  moisture 
from  tho  soil.  If  tho  roots  arc  not  there,  more  moisture  is  held  in  reserve;  and  as 
thoenrfaco  dries,  the  moisture  below  comes  up  to  tlio  place  where  it  Is  wanted.  A 
elnscly-mown  lawn  is::  iirrpel.uu]  mulch,  keeping  the  earth  con!  ami  moist  below.  Few 
wiU  bcliovo  this  unless  they  try  it  with  a  1  heriuo meter.  An  annual  light  dressing  of 
salt  is  good  to  keep  a  lawn  green  in  a  dry  time.  If  them  is  much  extent  of  lawn,  a 
hand-mower,  cost  in;.;  about  £:;:>,  is  an  excellent  thing.  With  u  lew  hours'  work— s:ty 
every  two  weeks— t  lie  lawn  will  a:<:uiic  :;ial  tvtaiu  a  li-ie  carpet y  look.  ,\s  l<>  lb.-  kiml'c. 
of  pram  to  jrruw,  lie  ware,  above  all,  of  lawn  mixtures,  which  are  niui.li  like  paten! 
medicines  that  contain  aluait  two  cents'  wurlli  itf  good  at  two  dollars' expense.  Ken- 
tucky blue-grass  (J'm  pmlaiiis)  makes  an  excellent  lawn;  mi  does  nil-top,  (AgrOHiis 
rufyririit.)  liyo-grass  (l/t.'ji/n  pmnm)  will  nut  stand  very  close  culling  iu  our  climate,. 

Mr.  Arthur  Bryant,  in  viewol'tbe  rapidly -increasing  demand  for  In  rubor 
iu  tbo  West,  recommends  that  on  every  farm  of  forty  acres  or  more,  at 
least  one-lift h  should  bu  set  apart  for  timber.  Lands  for  this  purpose 
should  be  deeply  plowed  aud  rendered  <|nito  mellow,  Tlie.  seeds  of  the 
ash,  oak,  hickory,  and  tulip  ripen  in  the  tall,  and  should  be  then  gathered, 
mixed  with  slightly-moist  sand,  and  kept  till  spring  in  boxes,  in  a  cool 
place,  where  they  will  be  sale  from  rats  and  mice,  and  then  be  sown  in 
beds  or  drills,  Oaks,  chestnuts,  and  beeches  had  better  be  planted 
where  they  are  to  remain,  as  they  do  not  transplant  well.  The  ash  is  a 
most  valuable  timber.  In  two  years,  and  sometimes  in  one,  the  plants 
will  be  large  enough  to  set  out  in  rows,  finir  feet  apart,  anil  two  feet  distant 
in  the  vows  :  those  transplant  easily.  The  -seeds  of  both  (lie  silver  and 
the  red  maple,  and  also  of  the  elm,  ripen  in  the  latter  part  of  May,  and 
should  be  sown  immediately:  those  of  the  other  maples  ri]nm  in  the  fall, 
and  should  lit-  preserved  and  managed  like  the  ash,  eve.  The  sugar  and 
black  maples  grow  slowly  at  iivst,  and  should  remain  for  two  or  three 
years  in  the  seed  bed.  The  tulip  tree,  should  be  planted  iu  the  spring 
and   transplanted  when  two   years  old.     It   is  a  desirable  tree,  and 
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Downing  says  that  in  Europe  it  is  considered  the  most  beautiful  of  all 
American  shade  trees.  Coniferous  trees,  as  the  spruce,  larch,  and  pine, 
require  more  care  and  skill,  and  it  is  cheaper  for  a  novice  to  buy  tie 
seedlings  from  professional  growers  than  to  try  to  raise  them  from  seed 
They  can  bo  purchased  at  cheap  rates  when  twelve  to  eighteen  inches 
high.    He  adds : 

Tho  sides  of  ravines,  fiver  blnflU,  mid  liill«  too  steep  for  cultivation  lnny  bo  planted 
with  nuts,  acorns,  in-  yinm»  trees,  with  il  garden- trowel  or  Epado.  The  EaroreJa 
larch  ia  well  united  to  snub  hituulions.  Tliousaudn  of  farms  includo  mora  or  lew  land 
of  this  description,  of  little  value  (tor  any  otlicr  [inrpmie  than  growing  wood.  VegetatiMi 
in  etid)  localities  is  usually  thin,  ami  ycnui;  tn:«s  will  thrive  liot  ter  without  cultivation 
than  on  level  lauds.  Unties  ami  rank  weeds  likely  to  iuterioro  with  their  growth 
should  bo  kept  down.  F.nm  ntock  must  bu  carefully  excluded  from  timber  plantation 
Not  only  so,  liut  they  should  nut;  bo  jiormittoil  to  range  in  any  woodland  intended  to 
bo  permanent.  Under  a  persistent  courso  of  pasturage  a  tores!  will  die  out,  while  Witt 
proper  care  it  will  reproduce  itself  in  all  time. 
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Agriculturist  and  Home  Circle,  Mexico,  Missouri.  Monthly,  $1 
per  annum.    W.  G.  Church  &  Co.,  publishers;  W.  G.  Chqrch,  editor. 

American  Agriculturist,  New  York  City,  Monthly,  $1  50  per 
annum,  issued  in  English  and  German.  Orangu  Jndd  &  Co.,  pub- 
lishers; George  Tlmrbor,  managing  editor. 

Americas  Bee  Journal,  Washington,  1  >.  C.  Monthly,  $1  per  annum, 
Samuel  Wagner,  publisher  and  editor. 

American  Farmer,  Baltimore,  Maryland.  Monthly,  81 50  per  annum. 
Frank  Lewis,  publisher;  X.  IS.  Worthington,  agricultural  editor. 

'American  Farm  Journal,  Toledo,  Ohio.  Monthly,  75  cents  pa 
annum.    Miller,  Locke  &  Co.,  publishers;  William  II.  Busbey,  editor. 

American  Kural  Home,  Rochester,  New  York.  Weekly,  $2  per 
annum.    A.  A.  Hopkins  and  G.  F.  Wilcox,  publishers  and  editors. 

American  Stock  Journal,  Paikesburg,  Pennsylvania.  Monthly, 
$1  per  annum.  X.  P.  lloyer  &  Co.,  publishers  and  editors;  A.  Marshall, 
associate  editor. 

Arkansas  Agricultural  and  Mechanical  Journal,  Little  Bock, 
Arkansas.    J.  S.  Duflie  &  Co.,  publishers;  John  S.  Duffle,  editor. 

Banner  oe  the  South  and  Planters'  J  ournal,  Augusta,  Georgia- 
Weekly,  %■'•>  jut  annum.  Chronicle  Publishing  Company,  publishers; 
Henry  Moon-,  A.  If.  Wright,  and  Patrick  Walsh,  editors. 

Bee  Keepers'  Journal  and  National  Agriculturist,  Sew 
York  City.  Monthly,  *l.  per  annum.  II.  A.  King  &  Co.,  publishers; 
Homer  A.  King,  Fllcu  S.  Tapper,  and  I.  V.  Mattes,  editors. 

Bonham's  Rural  Messenger,  Chicago,  Illinois.  Monthly,  $1  50 
per  auniiin.    Jcriah  Bonhain,  publisher  and  editor. 

Boston  Cultivator,  Boston,  Massachusetts.  Weekly,  $1"  30  per 
iimum.    Otis  Brewer,  publisher  and  editor. 

California  Farmer,  San  Francisco,  California.  Weekly,  $3  per 
■  iitmm.     Warren  ami  Co.,  publishers ;  Cul.  Warren,  editor. 

California  Horticulturist  and  Floral  Magazine,  San  Fran- 
■sco,  California.     Monthly,  #4  per  itnuuni.    F.  A.  Miller  &  Co.,  pub- 
ishcrs. 
Carolina  Farmer,  Wilmington,  North  Carolina.    Weekly,  $3  per 

uuum.    William  H.  Bernard,  publisher  and  editor;  Robert  K.  Bryan, 
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Central  Union  Agriculturist  and  Missouri  Valley  Farmer, 
Omnha,  Nebraska.    Jeremiah  Behm,  publisher  and  editor. 

Chautauqua  Farmer,  Forestville,  New  York.  Weekly,  $1  60  per 
annum.    Parker  and  Russell,  publishers;  A.  G.  Parker,  editor. 

Colman's  Rural  World,  St.  Louis,  Missouri.  Weekly,  $2  per  an- 
num. Norman  J.  Colman,  publisher  and  editor;  William  Muir  and  C 
W.  Murtfeldt,  associate  editors. 

Cultivator  and  Country  Gentleman,  Albany,  New  York. 
Weekly,  $2  50  per  annum.  Lather  Tucker  and  Son,  publishers  and 
editors;  J.  J.  Thomas,  associate  editor. 

Dettz's  Experimental  Farm,  Stock,  and  Poultry  Journal, 
Chambers  burg,  Pennsylvania.  Monthly,  SI  50  per  annum.  George  A. 
Deitz,  publisher. 

Farm  and  Garden,  Clinton,  South  Carolina.  Monthly,  81  per  annum. 
J.  R.  Jacobs  &  Co.,  publishers. 

Farmer  and  Artisan,  Athens,  Georgia.  Weekly,  $3  per  annum. 
S.  A.  Atkinson,  publisher;  Daniel  Lee,  editor. 

Farmer  and  Gardener,  Augusta,  Georgia.  Semi-monthly,  81  per 
annum.    E.  H.  Gray,  publisher;  P.  J.  Eerckmans,  horticultural  editor. 

Farmers'  Gazette  and  Industrial  Index,  Richmond,  Virginia. 
Monthly,  81  per  annum.    S.  Bassett  French,  publisher  and  editor. 

Farmers'  Home  Journal,  Lexington,  Kentucky.  Weekly,  $3  per 
annum.     H.  T.  Duncan,  jr.,  and  Hart  Gibson,  publishers  and  editors. 

Farmers'  Union,  Minneapolis,  Minnesota.  Monthly,  81  per  annum. 
J.  H.  Stevens,  publisher  and  editor;  D.  A.  Robertson,  F.  D.  Carson, 
W.  A.  Nimocks,  associate  editors. 

Fruit  Grower,  Gilman,  Illinois.  Monthly,  50  cents  per  annum. 
Edward  Burnley,  publisher. 

Gardener's  Monthly,  Philadelphia,  Pennsylvania.  Monthly,  $2pei 
aunum.    Brinckloc  and  Marot,  publishers;  Thomas  Meehau,  editor.    ' 

Georgia  Farm  Journal,  Madison,  Georgia.  Weekly,  $:5  per  annum. 
J.  F.  Shecut,  publisher  and  editor. 

Germantown  Telegraph,  German  town,  Pennsylvania.  Weekly 
82  60  per  annum.    Philip  It.  Freas,  pubhshcr  and  editor. 

GRAPE  Culturisx,  St.  Louis,  Missouri.  Monthly,  #2  per  annum 
George  Husmanu,  editor. 

Hearth  and  Home,  Xew  York  City.  Weekly,  83  per  annum. 
Orange  Judd  &  Co.,  publishers. 

Home,  Farm,  and  Orchard,  Xewburgh,  New  York.  Weekly,  $1 
per  annum.    A.  A.  licnsi'l,  publisher  and  editor. 

Horticulturist,  New  York  City.  Monthly,  8-  50  per  annum. 
Henry  T.  Williams,  publisher  and  editor. 

Illustrated  Journal  of  Agriculture,  St.  Louis,  Missouri. 
Monthly,  81  50  per  annum.  Wolcott  and  Mariuaduke,  publishers ;  Vin- 
cent Marmaduke  and  John  S.  Mariuaduke,  editors. 

Iowa  Homestead  and  Western  Farm  Journal,  Des  Moines, 
Iowa.  Weekly,  82  per  annum.  Mills  A  Co.  and  \V.  D.  Wilson,  pub- 
lishers; W.  D.  Wilson,  editor. 

Kansas  Farmer,  U-avcn  worth,  Kansas.  £l  per  annum.  C.  T. 
Anthony,  publisher  and  editor. 

Lite-stock  Journal,  Ihul'alo,  Xew  York,  Monthly,  8'  50  per  an- 
num. Henry  (.'.Springer  &  Co.,  proprietors;  George  A.  Marl  in.  publisher 
and  editor. 

Maine  Farmer,  Augusta,  Maine.    Weekly,  82  per  annum.     Homer 
and  Badger,  publishers ;  S.  L.  Boardman,  editor. 
35  A 
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Maryland  Farmer,  Baltimore,  Maryland.  Monthly,  $1  50  per  at 
num.     S.  Sands  Milk  &  Co.,  publishers. 

Massachusetts  Ploughman,  Boston,  Massachusetts.  Weeklj, 
82  50  per  annum.    George  Noyes,  publisher. 

MICHIGAN  FARMER  AND  STATE  JOURNAL  01'  AGRICULTURE,  Detroit 

Michigan.  Weekly,  82  per  annum.  Joluistono  and  Gibbons,  put 
lisliers;  B.  F.  Johnstone,  editor. 

Middle  Georgia  Farmer,  Augusta,  Georgia.  Monthly.  Central 
Georgia  Ileal  Estate  Agency,  publishers ;  J.  Howard  Brown,  editor. 

Mirror  and  Farmer,  Manchester,  New  Hampshire.  Weekly,  K 
per  annum,    John  B.  Clarke,  publisher  and  editor. 

Mississippi  Agricultubist,  Meridian,  Mississippi.  Monthly,  (1 
per  annum.   John  II.  Miller,  publisher  and  editor. 

Model  Farmer,  Corinth,  Mississippi.  Monthly,  81  50  per  aiumm. 
Barr  &  Thompson,  publishers ;  J.  P.  Thompson,  editor. 

Moore's  Bubal  Sew  Yorker,  New  York  City,  and  Rochester,  Ne» 
York.  Weekly,  S3  per  annum.  1>.  1).  T.  Moore,  publisher  and  conduct- 
ing editor ;  Charles  D.  Bragdou  and  Andrew  S.  Fuller,  associate  editors. 

National  Bee  Journal,  Indianapolis,  Indiana.  Monthly,  $1  per 
annum.   N.  C  Mitchell,  publisher. 

National  Farmer  and  Horticultural  Register,  Philadelphia, 
Pennsylvania.  Weekly,  81  peranmim.  Brinckloe&  Marot,  publishers; 
W.  G.  Brinckloe,  editor. 

National  Lite-stock:  Journal,  Chicago,  Illinois.  Monthly,  $2  per 
annum.  Geo.  W.  Bust  &  Co.,  publishers ;  John  1\  Eeynolds,  editor;  J. 
II.  Sanders,  associate  editor. 

New  England  Farmer,  Boston, Massachusetts.  Monthly,  tl  60per 
annum.  E.  1\  Eaton  &  Co.,  publishers;  Simon  Brown  and S. Fletcher, 
editors. 

*  New  England  Farmer,  Boston,  Massachusetts.  Weekly,  $2  fiOper 
annum.  II.  P.  Eaton  Ss  Co.,  publishers;  Simon  Brown,  agricultnra] 
editor;  S.  Fletcher,  assistant  editor;  Bussed  P.  Eaton,  general  editor. 

New  England  Homestead,  Springfield,  Massachusetts.  Weekly, 
82  50  per  annum.  Henry  M.  Burt  &  Co.,  publishers  and  editors;  A. P. 
Pock,  associate  editor. 

Northern  Farmer,  Jaucsville,  Wisconsin.  Weekly,  $l  50  per  an- 
num.    O.  F.  Stallbrd,  editor. 

Northwestern  Farmer,  Indianapolis,  Indiana..  Monthly,  $1  per 
annum.    T.  A.  Bland,  publisher  and  editor. 

Ohio  Farmer,  Cleveland,  Ohio.  Weekly,  82  per  annum.  G.  E. 
Blakeiey,  publisher  and  editor. 

Our  Home  Journal,  New  Orleans,  Louisiana.  "Weekly,  $3  per  An- 
num.   James  II.  Hummed,  publisher. 

Facipic  Bural  Press,  San  Francisco,  California.  Weekly,  $i  per 
uiuum.    Dewey  &  Co.,  publishers;  W.  1J.  Ewer,  principal  editor. 

Plantation,  (Toe,)  Atlanta,  Georgia.  Weekly,  83  per  anunra.  T. 
1.  Howard,  editor;  B.  A.  Alston,  assistant  and  corresponding  editor. 

'.'ioneee  Farmer,  Sioux  City,  Iowa.  Monthly  §1  50  per  annum. 
i..  L.  Northnp,  published  editor. 

"*leasant  Valley  Fruit  and  Wine  Reporter,  Ilammondsporl, 
"i  iv  York.  Semi-monthly,  81  per  annum.  A.  L.  Underbill,  publisher 
■nd  editor ;  Dr.  E.  Van  Kcuren,  T.  M.  Younglove,  and  Mrs.  B.  Bennett, 
-ssociate  editors. 

r-iACriCAL  Farmer,  Philadelphia,  Pennsylvania.    Monthly,  (1  50 

..    .Tinnm.    pqschall  Morris  &  Co.,  publishers ;  Paschall  Morris,  ed- 


AGRICULTURAL  AND   HORTICULTURAL   PERIODICALS.         547 

Practical  Planter,  Memphis,  Tennessee.  Monthly,  $1  50  per  an- 
num.   Geo.  W.  Gift,  editor. 

Prairie  Farmer,  Chicago,  Illinois.  Weekly,  §2  per  annuru.  Prai- 
rie Fanner  Company,  publishers ;  Heurv  D.  Emery,  editor,  assisted  by 
W.  W.  Corbett,  H.  T.  Thomas,  Rodney  Welch,  and  Dr.  E.  S.  Hull. 

Reconstructed  Farmer,  Tarboro',  North  Carolina.  Monthly,  $2 
per  annum.    James  11.  Thigpeu,  publisher  and  editor. 

Rock  River  Farmer,  Dixou,  Dlinois.  Monthly.  W.  M,  Kennedy, 
publisher;  W.  II.  Van  Epps,  editor. 

Rural  American,  New  York  City.  Weekly,  82  50  per  annum.  T. 
B.  Miner  &  Co.,  New  Brunswick,  New  Jersey,  publishers  and  editors. 

Rural  Carolinian,  Charleston,  South  Carolina.  Monthly,  $2  per 
annum.  Walker,  Evans  &  Cogswell,  and  D.  Wyatt  Aiken, ■publishers; 
D.  II.  Jacques,  editor. 

Ruralistand  Omo  ValleyCultivator,  Cincinnati,  Ohio.  Month- 
ly, 81  per  annum.  J.  K.  Sheppard  &  Co.,  publishers;  J.  S.Sheppard, 
editor. 

Rural  Messenger,  Petersburg,  Virginia.  Weekly,  52  per  annum. 
Ege,  Bozel  &  Rogers,  publishers ;  Thomas  S.  Pleasants,  editor. 

Rural  Southerner,  Atlanta  and  Augusta,  Georgia.  Monthly,  $1 
per  annum.  Samuel  A,  Echols,  publisher  and  editor ;  Andrew  J.  Beck, 
associate  editor. 

Rural  South  Land,  New  Orleans,  Louisiana.  Weekly,  $3  per  an- 
num.   The  Sooth  Land  Company,  publishers;  E.  F.  Russell,  editor. 

Small  Fruit  Recorder  and  Cabbage  Gardener,  Palmyra,  New 
York.    Monthly,  5t  per  annum.    A.  M.  Ptirdy,  publisher  and  editor. 

Sorgo  Journal  and  Farm  Machinist,  Cincinnati.  Ohio.  Quar- 
terly, 50  cents  per  annum.  Sorgo  Journal  Company,  publishers ;  Wil- 
liam Clongh,  editor. 

Southern  Cultivator,  Athens,  Georgia,  Monthly,  $2  per  annum. 
William  &  W.  L.  Jones,  publishers  and  editors. 

Southern  Farmer,  Memphis,  Tennessee.  Monthly,  £2  per  annum. 
M.  W.  Phillips  &  Co.,  publishers;  Dr.  M.  W.  Phillijis,  editor-in-«hief. 

Southern  Farm  and  Home,  Macon,  Georgia.  Monthly,  §2  per  an- 
num.   J.  W.  Burke  &  Co.,  publishers;  William  M.  Browne,  editor. 

Southern  Field  and  Factory,  Jackson,  Mississippi.  Monthly,  $2 
kt  annum.    Wall  &  Rafter,  publishers  and  editors. 

Southern  Planter  and  Farmer.  Richmond,  Virginia.  Monthly, 
32  per  annum.  Ferguson  &  Rariy,  publishers;  James  T.  Johnson  and 
John  M.  Allan,  managing  editors. 

Southern  Times  and  Planter,  Sparta.  Georgia.  Weekly,  £2  50 
ier  annum.     Harrison  Brothers,  publishers ;  B.  U.  Sunset  t,  editor. 

Swasey's  Southern  Gardener,  Tangipahoa,  Louisiana.  Monthly, 
32  )ier  annum.     II.  A.  Swasey,  publisher  and  editor. 

Tennessee  Agriculturist,  Mc.Minuville,  Tennessee.  Weekly,  $2 
.wr  annum.    J.  F.  &  D.  F.  Wallace,  publishers. 

Tilton's  Journal  ok  Horticulture,  Boston,  Massachusetts. 
Monthly,  £l  50  per  annum.    J.  E.  Tilton  &  Co.,  publishers. 

Vermont  Farmer,  Newport,  Vermont.  Weekly,  £1  per  annum. 
Itoyal  Cumniings,  proprietor;  T,  11.  liitskins,  M.  I).,  editor. 

Vermont  Record  and  Farmer.  Brattleboro',  Vermont.  Weekly, 
?2  per  annum.     F.  D.  Cobleigh,  publisher  and  editor. 

Western  Agriculturist,  Quiney,  Illinois.  Monthly,  75  cents  per 
umnm.    T.  Butterworth,  publisher. 

Western  Farmer.  Madison,  Wisconsin.  Weekly,  §2  per  annum, 
0.  M.  &  G.  E.  Morrow,  publishers  and  editors. 
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"Western  Pomologist,  Des  Moines,  Iowa,  and  Leavenworth,  Kit 
sas.  Monthly,  $1  50  per  annum.  Mark  Miller,  Des  Moines,  pnblisho 
and  editor. 

Western  Rural,  Chicago,  Illinois,  and  Detroit,  Michigan.  Weeih;, 
82  per  annum.  H.  2C.  F.  Lewis,  publisher  and  editor;  T.  H.  Glan, 
Chicago,  and  Edward  Mason,  Detroit,  Michigan,  associato  editors. 

■Western  Rcralist,  Louisville,  Kentucky.  Monthly,  $1  per  it 
liuiu.    II.  M.  McCarty,  publisher ;  Lawrence  Young,  editor. 

"Willamette  Farmer,  Salem,  Oregon.,  Weekly,  $2  50  per  annua 
A.  L.  Stiuson,  publisher;  Simeon  Francis,  editor. 

Working  Farmer,  New  York  City.  Monthly,  $1  50  per  annua 
William  L.  Allison,  publisher  and  editor. 


AGRICULTURAL    RESOURCES    OF    WYOMING 
TERRITORY. 

This  Territory  is  situated  between  the  forty-first  and  forty-fifth  paral- 
lels of  latitude,  and  the  one  hundred  and  fourth  and  one  hundred  and 
eleventh  meridians  of  west  longitude,  and  contains  an  area  of  97,88J 
square  miles. 

Although  lying  immediately  north  of  and  contiguous  to  Colorado,  and 
1  i  ke  it  stretching  across  tho  great  divide  of  the  Rocky  Mountains,  in  the 
character  of  its  mountains  and  plains  it  is  very  diflercnt  from  that  Ter- 
ritory. 

The  mountains  of  Colorado  are  grouped  in  a  rather  compact  series  of 
ranges  on  one  side,  and  its  plains  lie  iu  one  body  on  the  other,  and  an 
of  a  uniform  character ;  while  the  mountains  of  Wyoming  are  scattered 
in  isolated  ranges  and  irregular  groups,  and  the  plains  are  detached 
areas,  unsym  metrical  in  form,  and  differing  in  character. 

The  divide  between  the  waters  of  the  Atlantic  and  Pacific  starting 
from  tho  northwest  corner  of  North  Park  and  running  northwest  by 
ilridger's  Pass  and  Creston  Station,  crosses  the  comparatively  low  coun- 
try to  South  Pass,  whence  it  follows  tho  Wind  River  Mountains  to 
Mount  Madison,  where  it  leaves  the  Territory,  passing  out  of  its  west- 
ern border  about  30'  south  of  its  northwest  corner.  It  divides  the  Ter- 
ritory into  two  unequal  parts,  tho  eastern  part  embracing  about  three- 
fourths  of  the  entire  area,  tho  western  part  one-fourth.  The  greater 
portion  of  the  eastern  division  is  drained  by  the  North  Platte  and  the 
tributaries  of  the  Yellowstone,  while  the  western  division  is  drained bj 
Green  River  and  its  tributaries, 

The  arable  tracts  of  this  Territory,  corresponding  with  its  general 
features,  arc  found  in  detached  areas  extremely  varied  iu  sizo  and  char- 
acter, the  extent  of  irrigable  land  being  limited  sometimes  only  by  the 
supply  of  water,  while  in  others,  though  the  supply  of  water  is  ample,  the 
extent  of  level  laud  is  very  limited. 

There  is  in  Colorado  no  spot  that  can  ho  called  an  absolute  desert;  on 
..e  other  hand,  there  aro  few  if  any  spots  which  wear  heavy  compact 
'wards  of  green  grass,  the  tuft  and  bunch  being  the  characteristic  growth 
■i'  tho  plains ;  but.  in  Wyoming  not  only  tho  mean  but  the  extremes  are 
■"■  ">e  found. 

Oie  chief  arable  tracts,  which  as  a  matter  of  course  depend  npon  tho 
'  -tor  supply  and  drainage,  aro  to  be  found  in  the  following  areas,  named 
j  a  general  thing  from  the  streams  by  which  they  are  intersected :  The 
■i-iT,,,.       .,i,13  *i(CF"-'>etwater  Section,  and  Eastern  Plains,  all  drained 
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(1  Kortli  Platte  aud  its  tributaries ;  the  Wind  River  or  Big  Horn 
iet  j  the  Powder  River  country,  and  the  Green  River  District.  All 
;so  divisions,  except  that  drained  by  Green  River,  Ho  on  the.  cast 
if  the  main  divide  of  the  Rocky  Mountain  range. 
)  district  drained  by  the  North  Tlatte  amounts  to  about  L*2,000 
e  miles,  and  embraces  nearly  one-fourth  of  the  Territory,  and,  with 
cceptiou  oi'  a  few  small  sections,  it  includes  the  most  desirable  por- 
aud  the  (neater  part  of  the  arable  land.  This  district  is  not  only 
irregular  in  its  outline,  bnt  it  bears  the  same  varied  and  irregular 
cter  interiorly.  The  mighty  convulsive  force  which  heaved  up 
vast  Rocky  Mountain  ranges  seems  hero  to  have  scattered  the 
ind  mountains  in  wild  contusion.  In  the  eastern  portion,  stretch- 
ortli  and  south,  is  a  range  of  rough  and  lofty  mountains  which,  at 
irthem  extremity,  is  rent  into  fragments  and  scattered  in  decreas- 
eaks  and  ridges  to  the  northwest.  Along  the  southern  border, 
rig  in  nearly  every  direction  of  the  compass,  are  loft  y  ranges,  whose 
lits  wear  crowns  of  perennial  snow.  Westward  the  mountain 
(S,  trending  northwest,  sink  beneath  the  immense  deposit  of  local 
which  here  covers  the  mighty  chasm  ;  but  they  show  themselves 
;r  north  in  the  granite  jK-aks  which,  like  islands,  shoot  up  from  the 
twater  Plains,  and  farther  on  they  emerge  in  the  Wind  River 
;.  Between  these  irregular  surroundings  lie  the  broad  Laramie 
s,  which  might  appropriately  be  called  the  Great  Park  of  Wyoming. 
3  plains  east,  of  the  lllnek  Jlills  slope  toward  the  Missouri  River, 
the  area  lying  west  of  them,  as  shown  by  the  course  of  streams 
Jso  by  the  barometer,  slope  north  and  east,  sending  the  waters  of 
reams  through  the  northeast  angle  of  the  district.  The  average 
of  this  entire  portion  in  higher  than  that  of  either  of  the  others 
rf  the  divide,  the  western  portion  being  on  an  average  nljoiit  6,500 
.hove  the  level  of  the  sea.  The  difference  of  level  between  South 
and  the  mouth  of  the  Sweetwater  is  about  1,.">0II  feet.  The  area 
>f  the  mountains  varies  from  -1,400  to  <i,i>llil  feet  above  the  level  of 
■a.  On  account  of  its  altitude  and  the  direction  and  force  of  its 
ipheric  currents,  the  temperature  of  this  district  is  lower  than  that 
3  others  cast  of  the  divide,  within  the  bounds  under  consideration, 
general  rule  only  such  products  as  are  adapted  to  a  cold  climate 
hort  seasons  cati  be  raised  to  any  advantage ;  yet  it  is  important 
low  that  innming  seriion  lan  produce  the  principal  cereals,  as 
t,  oats,  and  barley,  and  the  more  useful  vegetables,  in  quantities 
ieut  to  supply  its  own  wants;  and  also  to  know  something  in  re- 
to  the  locality  and  extent  of  its  arable  lands.  A  few-  acres  of  pro- 
ve soil  iu  the  vi.-iuitv  of  a  rich  mine  will  often  vield  a  greater 
:  than  a  large  farm  ill  '<  >bio  or  Illinois. 

s  difficult  to  give  any  very  reliable  estimate  of  the  land  suscepti- 
' cultivation  in  this  district,  as  much  of  it  is  in  small  bodies  of  irreg- 
shape.  By  proper  efforis  at  least  I'.oOO  square  miles,  or  l,tHX»,000 
,  can  he  brought  under  cultivation.  This  may  be  thought 
vaggerated  estimate,  when  we  lake  into  consideration  the  large 
irtion  of  the  area  occupied  by  mountains,  the  barren  tract  south 
e  Sweetwater,  and  the  deliciency  iu  the  supply  of  water  Mi  the 
<  east  of  the  Black  Hills :  but  when  more  elVectaal  means  of  bus- 
ing the  water  are  adopted,  as  by  tapping  the  streams  near  their 
rout  the  mountains  and  keeping  it  above  the  surface  by  forming 
roirs,  &r.,  the  supply  will  be  found  greater  than  is  at  present  sup- 
l,anii  the  estimate  given,  instead  of  being  too  large,  may  prove  too 
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LAEAMIF,  l'LAISS. 

This  section  is  bounded  on  tlie  east  and  northeast  by  the  Bkt 
Hills,  on  the  west  by  the  West  Rattlesnake  Hills,  and  on  the  watt 
west  by  tlie  Medicine  Bow  Mountains.  It  is  somewhat  quadoth 
gular  in  sliajie,  its  average  length  from  southeast  to  northwest  bea;  1 
about  ninety  miles,  and  average  width  from  northeast  to  soutliTOS  " 
nbout  seventy-five  miles,  containing  (exclusive  of  the  snrrouodn* 
luountains)  a  surface  area  of  abont  sis  thousand  seven  hundred  and 
fifty  square  miles,  or  nearly  4,500,000  acres.  It  is  drained  chiefly  k 
tlie  Medicine  Bow  anil  Laramie-  llivers  and  their  tributaries,  b«t 
affluents  of  the  North  Platte,  which  also  traverses  the  extreme  bonta. 
The  Laramie,  rising  in  the  mountains  at  the  southeast  angle,  flows  alonj 
the  eastern  side  to  the  northeast  angle  of  the  section,  where  it  break* 
through  the  lilack  Hills,  and  joins  the  North  l'latto  in  the  eastern  plain* 
The  Medicine  Bow,  receiving  iiflluents  from  each  side,  tlie  principal  oars 
coming  from  the  south,  flows  through  the  western  part  of  the  section, 
and  joins  the  North  Platte  on  tho  western  border.  The  North  Platte 
makes itsexitatt.be  northwest  angleot'l  lie  plains,  where,  bursting thronpn 
the  mountains,  it  bends  eastward.  The  surface  varies  considerably 
in  character  and  elevation,  some  of  it  presenting  beautiful  meadow  ei- 
panses,  whilo  other  portions  are  rolling  and  hilly,  and  but  sparsely 
eovercd  with  vegetation.  The.  average  elevation  of  these  plains  is  about 
6,500  feet  above  the  level  of  the  sea,  but  the  height  varies  as  much  as 
1,700  feet,  counting  from  the  water  levels.  As  most  of  the  streams 
afford  au  ample  supply  of  water  during  the  irrigating  season,  their 
volume  and  fall  become  important,  items  in  estimating  the  amonntof 
land  which  may  be  brought  under  cultivation,  and  it  is  therefore  t 
matter  of  regret  that  we  have  not  more  accurate  information  on  these 
points  in  regard  to  the  larger  streams  throughout  this  region. 

The  North  Platte,  at  the  railroad  crossing,  has  an  elevation  of  0,477 
feet,  and  at  the  mouth  of  the  Sweetwater  0,000  feet,  above  the  level  of 
the  sea,  showing  a  fall  in  this  distance  of  about  'ISO  feet,  or  7  feet  to  the 
mile.  Medicine  Bow  liiver  at  Medicine  Bow  station  has  an  elevation 
of  0,098  feet,  and  at  its  junction  with  the  Platte  about  0,300  feet,  a  dif- 
ference of  nearly  -too  feet,  or  about  8  feet  lo  the  mile.  Laramie  Eiver 
at  Laramie  City  is  7,lli'i  feet  above  the  level  of  the  sea,  and  at  the  point 
where  it  eaters  the  Black  Jlills  about  .",4IKJ  feet,  a  difference  of  over 
1,700  feet,  giving  the  very  rapid  fall  of  IS  ieet  to  the  mile.  These 
figures  develop  the  important  fact  that  not  only  the  bottoms,  but  also 
the  upper  levels,  except  where  they  are  very  high,  can  bo  irrigated, 
which  fact  must  increase  the  estimate  of  the  tillable  lands  of  the  section  to 
in  amount  considerably  beyond  tlie  aiva  of  the  bottoms. 

Tiie  southeast  pari,  to  which  the  name  li  Laramie  Plains,"  or  "Lora- 
n.ic  Valley,"  is  sometimes  limited,  is  decidedly  (he  best  portion  of  the 
section,  and  contains  much  the  largest  proportion  of  arable  land.  From 
■he  bend  of  this  valley  on  the  east  to  Hock  Creek  on  the  west  it  in  about 
■evenly  miles  long,  with  tin  average  width  of  about  twenty-live  miles, 
giving  an  area  ol  one 'thousand  seven  I  in  i  Hired  and  iifty  square  miles, 
t  (though  it  is  interrupted  at  some  points  by  ridges  beyond  the  reuel 
■i  irrigation,  especially  the  divide,  between  the  Lnntmie  and  the  JUnli- 
■'"c  Bow,  if  may  be  safely  estimated  that  one-half  of  it  can  be  irrigated 
-A  brought,  under  enllivatiou.  The  greater  portion  of  this  beautiful 
■'ley  is  covered  with  a  rich  growth  of  grass,  and  presents  the  appear 
■nee  of  «ne  broad  meadow.  Already  numerous  herds  of  cattle  and 
■nn,ni  *"     ■"  >■"<"'  ""iniiuc-  —-hi    iiis  meadowy  expanse,  where  theyfeeu 
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car  round  wiiboul  other  food  and  without.  protection  save  the  care 
e  herder;  nor  are  they  con  lined  to  the  broad,  open  bottoms,  hut 
i  lav  up  the  mountains  on  the  south,  cropping  the  nutritions 
es  that  line  the  little  mountain  coves  and  glens. 
nt  portion  of  the  valley  lying  west  of  Cooper's  Lake  presents:} 
n  appearance,  as  far  as  Hock  ('reck.  This  rreek,  although  bordered 
casionul  bluffs,  is  margined  along  most  of  its  course  by  fertile  hot- 
.  of  moderate  width,  and  is  tolerably  well  timl>ered  with  cotton- 
groves  along  its  upper  portion.  This  valley  and  that  of  the  North 
e  north  of  the  railroad  wiil,  with  proper  irrigation,  aBbrd  aconsid- 
e  extent  of  cultivable  land.    Judging  from  the  northern  extension 

0  Laramie  Valley,  its  rapid  fall,  and  the  general  features  of  the 
utuling  country,  not  only  the  bottoms  but.  a  large  portion  of  the 
•ridges  and  plateaus  along  this  stream  may  be  irrigated  and  rcn- 

1  suitable  for  farming  purposes.  Along  a  part  of  its  northern 
0  the  bordering  lands  are  quite  broken,  and  the  belt  of  the  arable 
is  small.  The  northwest  angle  of  the  section  is  also  uneven,  and 
Is  but  a  small  arable  area. 

i  climate  is  somewhat  severe,  and  the  seasons  short.  The  greatest 
back  to  successful  cultivation  docs  not  appear  to  arise  from  these 
s,  however,  hut  from  the  occasional  untimely  frosts  and  gusts  ot 
which  nip  the-  growing  crops  in  the  spring,  or  injure  them  when 
y  matured.  The  coiii  nights,  as  is  generally  the  ease  in  these  high 
IS,  retard  growth,  especially  of  Urn  cereals.  Notwithstanding  these 
backs,  rotated  experiments  made  duringthe  past  four  years  have 
o  conclusively  that  useful  crops  can  be  raised.  On  the  3d  of 
iSt,  1870,  in  a  garden  attached  to  lite  military  hospital  at  Laramie 
where  extensive  experiments  are  being  made  in  the  cultivation  of 
ables  and  cereals,  everything  indicated  success.  I'eas,  beets,  win- 
wishes,  cabbages,  beans,  lei  luce,  onions,  camd  -.  radishes,  &c,  were 
nd  thrifty.  Jiaihy  and  wlieai  both  promised  abundant  crops,  and 
oes  were  of  the  best  qualify.  Tests  made  at  Tort.  Saunders  were 
iled  with  like  encouraging  rusiiLs, 

?so  experiments  and  others  made  along  Laramie  lliver.  liock 
;,  and  at  other  points,  coniiiuud  as  they  have  been  for  several 
,  would  seem  to  set;!c  the  question  :is  la  the  practicability  of  farm- 
u  the  Laramie  i'lains,  as  these  points  are  the  highest,  and  per- 
the  coldest ,  till  the  plains.  .Although  this  section  may  not  bean 
.lit lira  I  region  in  the  broadest  sense  of  the  term,  a  knowledge  of  its 
lilities  fur  the  growth  of  the  hardier  vegetables,  and  such  cereals 
eat.  oats,  and  barley,  is  a  matter  of  importance  in  view  of  its  sit- 
i,  in  the  center  of  the  mountain:*,  tin  the  great  thoroughfare  be- 
i  the  Atlantic  and  i'urillr.  with  a  hitiart  barren  plain  to  the  west, 
mountain  stretch  to  tin*  east,  and  where  a  suitable  halting  place 
irablo. 

*re  is  probably  no  tintr  giving  legion  in  Wyoming  than  this.  The 
eastern  part  is  literally  carpeted  with  a  compact  growth  of  rich 
iitritious  grasses.  l;cpi  constantly  fresh  by  the  water  of  the  muner- 
iiountaiii  streams.  The  raiafai!  is  a'so  greater  than  in  any  other 
of  the  Territory,  ami  it  seems  to  be  on  the  increase.  Notwith- 
ing  the  elevation  of  t!:ese  plains,  the  wiuteis  an-  comparatively 
mil  open,  the-  fall  of  snow  being  light,  and  stock  is  wintered  with- 
hfiicr.  and  with  very  little  feeding.  Large  thicks  of  sheep  and 
have  passid  the  winter  here  with  no  other  feed  titan  the  uncut 
of  the  valleys  and  plains.  Hay  in  abundance  and  of  the  best 
y  can  he  obtained  along  the  creek  bottoms  at  nominal  expense. 
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Timber,  such  as  pine  and  lir,  of  excellent  qualil y,  may  be  found  in  tit 
mountains  along  the  southern  border,  and  a  vast  quantity  is  aminalh 
cut  and  floated  down  the  Little  Laramie  and  other  streams,  tor  lambe, 
railroad-ties,  &c.  Some  of  the-  streams,  especially  along  the  Bouthwca 
border,  are  margined  by  groves  of  cottonwood,  which  will  furnish  foti 
and  fencing  for  that  locality. 

THE  SWEETWATER  REGION. 

This  section  of  the  Territory  includes  the  valley  and  bordering  plate 
through  which  the  Sweetwater  River  passes,  from  tlio  vicinity  of  Honti 
Pass  to  its  junction  with  the  North  Platte.  This  stream  rises  a  little 
northwest  oi'  the  pass,  and  flows  almost  directly  east  about  one  hundred  and 
thirty  miles,  connecting  with  the  North  Platte  near  the  point  where  the 
latter  leaves  the  Laramie  Plains.  For  twenty-live  or  thirty  miles  cast 
of  the  pass  it  flows  through  a  rugged  mountainous  region,  presentins 
no  considerable  areas  that  can  be  rendered  cultivable.  A  short  distance 
west  of  St.  Mary's  station  it  emerges  from  the  narrow  gorges,  and  enters 
a  valley  that  extends,  with  occasional  short  interruptions,  along  the  en- 
tire course  of  the  river. 

Beginning  at  the  summit  of  South  Pass,  with  an  elevation  of  7,490 
feet,  the  descent  is  quite  rapid  to  the  point  where  the  stream  issues 
iroin  the  gorge,  0,(550  feet  above  the  level  of  the  sea.  This  point,  tie 
highest  of  this  section  that  can  be  counted  arable,  is  513  feet  lower  than 
Fort  Saunders,  and  473  feet  below  Laramie  City,  which  would  indicate, 
other  things  being  equal,  a  milder  climate. 

At  the  three  crossings  the  elevation  is  0,135  feet,  showing  a  fall  be- 
tween this  point  and  the  head  of  the  valley  of  515  feet,  or  about  15 
feet  to  the  mile.  At  Independence  the  elevation  is  jus*  6,000  feet,  indi- 
cating a  fall  between  this  and  the  last-mentioned  point  of  not  more  than 
5 feet  to  the  mile.  Thence-  to  the  junction  with  the  Platte  the  descent 
is  probably  5  to  G  feet  to  the  mile.  Tbo  average  elevation  of  the  valley 
may  therefore-  be  estimated  at  0,300  feet  above  the  level  of  the  sea. 

For  ten  to  twelve  miles  below  the  point  where  the  stream  leaves  the 
mountains,  there  is  a  very  pretty  fertile  valley,  averaging  about  one 
mile  in  width,  bordered  on  the  right,  and  part  of  its  length  on  the  left, 
with  high  bluffs.  The  greater  portion  of  this  valley  is  covered  with  a 
luxuriant  growth  of  grass,  from  which  a  supply  is  usually  drawn  for 
Fort  Stumbaugh,  Atlantic  City,  and  South  Pass  City. 

Near  the  lower  end  of  this  opening,  the  left  bank  is  flanked  by  a 
second  level,  or  table,  which  might  be,  reached  by  an  irrigating  ditch 
three  or  four  miles  long,  and  which,  if  watered,  would  furnish  an  amount 
of  farming  land  equal  to  the  on  tire  bottom  of  the  valley.  Immediately 
>elow  this  point  the  hills  close  in  upon  the  valley  for  a  few  miles,  and 
'  lien  separate,  leaving  a  triangular  area  containing  thirty  to  forty  simare 
-dies  of  quite  level  and  tolerably  fertile  land,  which  can  be  easily  irri- 
tated. 

From  the  north  and  northeast  the  hills  slope  down  so  gradually  that 

■  considerable  area  along  their  lower  margins  could  bo  reached  with 
•liter  from  the  river,  if  the  supply  is  suiticieut  for  this  and  the  bottoms. 
''<o  stream  here,  on  an  average,  is  probably  30  feet  wide  and  one  foot 
icep,  flowing  quite  rapidly,  the  full  being  10  to  13  feet  to  the  mile, 
"■ere,  as  well  as  in  the  vicinity  of  St.  Mary's   station,  small  colonies 

■  ould  find  very  good  locations,  and,  by  combining  and  digging  large 
ujinary  ditches,  their  land  could  bo  irrigated  at  moderate  expense. 

foe  only  difficulty  aside  from  exposure  to  Indian  depredations  would 
be  qc-nmitT  if  timber.    Near  St.  Mary's  this  difficulty  would  be  ex- 
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euced.  Ftoiii  this  point  the  river  bends  round  to  the  northeast, 
ing  among  the  hills,  and  is  Hanked  by  alternate  bottoms  of  small 
at. 

>  the  south  of  the  river,  forming  a  chord  to  its  circular  bend,  runs  a 
ular  valley,  ten  to  twelve  miles  wide,  tho  general  appearance  of 
:li  is  that  of  the  bed  of  a  stream  which  had  been  wide  and  shallow, 
tragh  its  surface  looks  exactly  like  the  plateaus  of  this  section.  If 
water  of  the  river  can  be  brought  upon  this  level,  as  much  land  can 
-rigated  as  the  river  can  supply. 

"here  the  road  again  strikes  the  river,  going  east,  there  is  a  con- 
rable  expanse  of  arable  land  j  and,  although  there  is  very  littlo  im- 
iato  bottom,  tho  second  level  is  quite  broad  and  of  moderate  ele- 
3a,  and  might  bo  irrigated  by  cutting  a  ditch  a  few  miles  in  length. 
iw  this,  near  tho  three  crossings,  the  Granite  Hills  commence,  and 
£  the  valley  as  far  as  Independence  liock.    Near  the  west  end  of 

irregular  range,  for  seven  to  eight  miles,  the  river  breaks  through 
ud  is  closely  walled  in  by  lofty  bluffs,  with  here  and  tbere  a  level 

of  a  few  hundred  acres  of  fertUe  soil.  There  is  an  open  plain  run- 
'around  the  south  side  of  these  bluffs,  several  miles  in  width,  which 
>ably  might  be  reached  by  a  ditch  twelve  to  fifteen  miles  in  length. 
Iter  passing  through  tho  gorge  here,  the  river  enters  a  broad  and 
ttiful  valley,  the  upper  portion  of  which  is  thickly  covered  witli 
lopodinccous  shrubs,  the  lower  part  bearing  a  tall  thick  growth  of 
s.  From  a  hill  at  this  point,  looking  eastward  down  the  river,  the 
jy  can  be  seen  for  twenty  or  thirty  miles,  while  southeast  runs  a 
,er  valley,  which  is  crossed  and  dotted  with  elevated  plateaus,  and 
:opped  loot-bills.  The  mountain  which,  some  distance  east,  runs 
g  the  south  side  a  short  distance  from  this  point,  terminates  west- 
1,  while  from  the  southeast,  running  northwest,  comes  another  range 
:h  forms  the  southern  boundary  of  the  plain.  At  this  place  the  soil 
ch  and  light,  and,  with  irrigation,  would  produce  good  crops.  The 
ediatcbottoiusare  of  little  value,  being  quite  narrow,  but  the  second 
I,  10  to  12  feet  above  the  water,  could  be  reached  by  a  ditch  a  few 
s  long.  It  is  probable  that  an  area  of  eighty  to  oue  hundred  square 
S  could  be  rendered  suitable  for  fanning  purposes,  and  timber  may 
btained  from  the  neighboring  hills. 

the  vicinity  of  Ilayden's  Peaks  the  granite  hills  on  one  side  and 
jiuffs  on  the  other  approach  the  margin  of  the  river  for  a  short  dis- 
e,  then  recede  in  a  circular  sweep,  and  agaiu  come  together  a  few 
s  beyond,  forming  a  beautifnl  circular  area,  containing  twenty  to 
ity-iive  square  miles  of  rich  and  fertile  bottom  land  which,  slightly  ele- 
d  above  the  stream,  can  be  irrigated  without  diiliculfy.  rassingunder 
>verhaugiug  cliff  of  yellow  sandstone,  through  the  gate-like  opeu- 
)f  the  little  park  first  described,  we  enter  upon  a  broad  valley  which 
inues  without  interruption  to  the  "  Devil's  Gate,"'  about  four  miles 

e Independence  Rock. 

le  soil  of  this  valley,  though  covered  iu  part  with  "  grease- wood " 
sage,  is  very  fertile,  and  will  produce  good  crops.  Muddy  Creek, 
ih  comes  in  here  from  the  south,  has  a  considerable  margin  of  level 
,  but  afford*  hardly  sufficient  water  for  irrigating  purposes.  The 
dth  of  laud  here  is  probably  equal  to  the  supply  of  water.  Around 
pendente  Hock,  and  for  several  miles  above  and  below  it,  are  fine 
able  bottoms.  Between  the  river  and  Horse  Creek  there  is  a  broad 
i  with  an  average  elevation  of  twenty  to  thirty  feet  above  the  bed 
ic  river,  but  less  than  that  above  the  bed  of  the  creek.  Irrigating 
les  could  be  made  to  reach  this  plateau,  and  also  a  considerable  area 
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east  of  Horse  Creek ;  but  tlie  ditch  from  the  river  would  require  two 
short  aqueducts  at  the  Devil's  Gate.  The  soil  of  this  plain  is  rich  in  th? 
elements  of  fertility,  though  in  some  places  strongly  impregnated  with 
alkali.  At  present  it  is  covered  with  "grease-wood"  and  sage,  except 
in  tlio  little  areas  which  are  frosted  over  with  alkaline  incrustation;. 
Along  the  ridges  and  in  the  narrow  valleys  which  lie  around  the  liend- 
waters  of  Horse  Creek,  and  in  the  vicinity  of  Willow  Spring**,  e.re  some 
excellent  grazing  lands  which  have  long  been  a  favorite  resort  of  tie 
buffalo.  The  country  along  Hie  Xorth  Platte,  from  the  month  of  Sweet- 
water to  Poison  -Spring  (Uvck,  is  rough  and  mountainous,  the  river  for 
the  most  of  this  distance  running  through  deep,  and  often  perpendim- 
lar,  gorges. 

The  length  of  the  Sweetwater  Valley,  from  its  commencement  abore 
St.  Mary's  station  to  the  Platte,  i.s  about  ninety  miles,  and  tho  average 
width  of  the  land  which  can  be  irrigated  and  rendered  suitable' for  culti- 
vation ma j"  safely  be  estimated  at  live  or  six  miles.  This  would  givcan 
area  of  about  five  hundred  square  miles,  or  31*0,000  acres  of  tillable 
land.  Judging  from  the  altitude,  surround ings,  and  slight  information 
received  on  this  point,  there  are  good  reasons  for  believing  that  the  cli- 
mate will  prove  more  favorable  to  agriculture  than  that  of  the  Laramie 
Plains,  to  which  it  is  much  inferior  as  a  grazing  region,  though  tho  river 
•  bottoms  and  some  of  the  mountain  slopes  nilbrd  very  good  grass  on 
which  numerous  herds  of  antelopes  at  present  graze.  Timber  is  scarce 
from  the  vicinity  of  St,  Mary's  station  to  the  Platte.  The  bordering 
hills  and  mountains  bear  a  few  pines,  and  the  bottoms  a  few  email  wil- 
lows; but  these  woahl  hardly  furnish  a  supply  to  even  a  moderate  pop- 
ulation. A  supply  might  be  obtained  from  the  mountains  at  the  east 
or  the  west  end  of  the  valley. 

THE  EASTERN  FLAIXS.  . 
Under  this  name  may  bo  included  all  that  part  of  tho  Territory  lying 
east  of  the  Black  Hills.  It  includes,  in  addition  to  tho  open  plains,  the 
valley  of  the  Sorth  Platte  from  the  lied  Unties  to  the  eastern  boundary 
of  the  Territory,  and  the  valleys  of  the  numerous  tributaries  which  enter 
into  it  between  tltese  points ;  also  tlie  valleys  of  Crow  Creek,  Lamm's 
Fork,  and  Lodge  Pole  Creek.  This  .section  contains  about  nine  thousand 
square  miles,  of  which  perhaps  one-sixth,  or  nearly  one  million  of  acres, 
can  ultimately  Iw  irrigated  and  rendered  suitable  for  farming  purposes. 
This  estimate  of  the  arable  portion  is  much  larger  than  has  generally 
been  made,  but  from  recent  information  furnished  this  Department  ia 
not  considered  exaggerated.  A  more  careful  examination  of  the  volume 
if  water  sent  down  by  tho  Sorth  Platte  and  its  tributaries,  and  of  tho 
-ain-fall  during  the  growing  season,  may  somewhat  modify  this  esti- 
nate,  but  will  not  reduce  it  to  any  considerable  extent.  Some  idea  of 
.he  general  level  and  topography  of  this  area  can  bo  obtained  from  the 
bllowing  li.it  of  elevations  recently  taken :  Beginning  at  Bed  Buttcs  and 
ollowing  the  Platte,  the  elevations  above  the  level  of  the  sea  are  aa 
allows—  Ited  Buttcs,  5,o:M  feet ;  live  miles  below  the  Old  Bridge,  5,202 
eet;  on  the  river  bottom  near  Fort  Petterman,  about  4,970  feet;  Fort 
■aramie,  about  4,500  feet;  mouth  of*  Horse  Creek,  4,395  feet.  This 
'•ows  that  the  entire  fall  from  Bed  Unites  to  Horse  Creek  is  1,133  feet, 
v  about  7  feet  to  the  mile.  From  Bed  Buttcs  to  the  Bridge,  13  feet  to 
J">  mile,  and  from  Bed  Unites  to  FoitFetterman,  9  feet.  The  elevation 
he  Laramie  bottom  at  the  mouth  of  Chugwater  is  about  4,500  feet; 
•--»  Chugwater  Valley  where  the  stage  road  to  Fort  Laramie  strikes  it, 
.ftfi-'W.     „„i  f.i,nt  of  Cheyenne.  y,nto  feet.    These  figures  develop  fl 
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fact  of  the  utmost  importance  in  estimating  the  agricultural  resources 
of  this  part  of  the  Territory.  A  fall  of  over  500  feet  in  sixty  miles, 
with  the  volume  of  water  found  in  this  part  of  the  river  riming  the  irri- 
gating Benson,  will  afford  the  means  of  redeeming  a  very  large  area  of 
land. 

FoUou  Spring  Creek  is  a  small  stream  coining  down  from  the  north- 
west and  entering  the  North  I'latte  at  He'd  llnttes.  It  passes'  through 
a  very  pretty  valley  which  averages  about  one  mile  wide,  and  is  flanked 
on  the  west  by  a  broad  plain  which  gradually  ascends  as  it  recedes.  On 
the  cast,  parallel  to  it,  runs  a  sharp  ridge  of  perpendicular  upheaved 
strata.  It  has  been  staled  that  the  waters  of  this  stream  are  poison- 
ous, but  tbis  is  a  mistake,  as  men  and  animals  have  been  known  to  drink 
of  it  without  injury ;  besides,  several  species  of  plants  grow  in  it  lux- 
uriantly, one  of  which  has  Iwen  brought  to  this  Department  in  some  of 
the  water  of  tlio  stream,  and  when  submitted  to  the  microscope  was 
found  to  contain  minute  living  organisms.  The  idea  of  its  being  poison- 
ous probably  arose  from  the  presence,  of  alkaline  matter.  The  amount 
of  water  in  this  creek  is  presumed  to  be  sufficient  to  irrigate  the  narrow 
valley,  which  is  covered  with  a  rank  growth  of  grass. 

Near  the  Bed  Buttes,  (or  lied  Bluffs,)  in  the  bend  of  the  North  Platte, 
is  a  beautiful  bottom  of  twelve  to  fifteen  hundred  acres  of  very  rich 
Boil.  South  of  the  river  it  is  covered  with  :i  thick  grove  of  willow,  cot- 
tonwood,  &.c,  but  on  the  north  side  the  timber  has  been  destroyed  by 
emigrants  and  others  who  have  camped  at  this  point. 

Immediately  below  this  place  the  river  enters  a  gorge,  and  breaks 
through  a  spur  of  the  mountain  forniiie  or  ten  miles,  before  it  enters 
upon  tho  plains  near  Old  Fort  Casper.  If  canals  can  be  earned  through 
this  gorge,  there  will  be  no  serious  difficulty  in  taking  the  water  onto  the 
elevated  table  lauds  which  set  in  immediately  below  it;  and,  from  in- 
formation received, 'tliis  appears  to  be  possible,  as  the  sides  descend 
abruptly  only  at  one  or  two  points.  Tunneling  might  be  necessary  for 
a  short  distance  on  the  north  side,  but  there  will  lie  no  other  serious 
obstacle.  This  will  not  be  necessary  at  any  point  on  tlie  south  side. 
The  North  Platte,  just  below  i he  remains  of  the  old  bridge,  when  ex- 
amined at  the  season  of  the  year  when  it  is  low.  was  about Kill  feet 
wide,  with  an  average  depth  of  two  feet,  and  a  current  of  over  three 
miles  per  hour.  This  would  pve  a  discharge  of  more  than  5,000,000 
cubic  feet  per  hour.  As  the  volume  of  water  at  this  season  is  not  more 
than  two-thirds  as  great  as  in  the  spring  and  early  summer,  the  dis- 
charge, during  the  irrigating  season,  may  be  estimated  at  7,o0<MX)0 
cubic  feet  per  hour.  If  this  estimate  is  even  approximately  correct, 
(strict  accuracy  is  not  claimed.)  it  is  probable  that  one  thousand  square 
miles  of  land  may  be  irrigated  from  ibis  river  alone. 

The  following  description  of  some  points  along  this  svivam  will  give 
a  general  idea  *>f  its  valley  east  of  I  he  mountains.  In  the  neighbor- 
hood of  the  bridge,  on  the  south  side  of  the  river,  there  is  a  broad  lev- 
el bottom,  four  to  five  miles  wide,  mostly  covered  with  a  rank  growth  of 
grass,  mixed  with  tall  weeds,  showing  the  soil  to  he  quite  fertile,  and 
that  it  contains  a  fair  proportion  of  vegt-tablu  mold. 

A  short  distance  below  Casper  a  second  level  sets  in.  raised  hut  a  few 
feet  above  i he  fir.-;.  This  is  one  entire  sage  plain,  and  spreads  out  to 
some  eight  or  nine  uile;  in  width,  and  is  composed  of  a  foil  somewhat 
inferior  to  that  of  the  bottom.  Before  reaching  Muddy  Creek,  the  low, 
rounded  hills  approach  the  river  for  a  few  miles,  limiting  the  bottom  to 
a  mere  strip.  At  Muddy  Creek  it  again  expands  to  six  or  eight  miles, 
being  covered  in  part  by  a  very  thick  growth  of  grease-wood.    The  lie- 
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tie  creek,  though  very  narrow,  being  confined  to  a  little  ditcli-like  chan- 
nel cat  through  the  compact  soil,  iB  deep  in  proportion  to  its  width,  and 
would  furnish  sufficient  water  to  irrigate  a  considerable  area.  The  soil 
is  very  finegrained,  with  a  marly  appearance. 

Ou  the  north  side,  of  the  river,  for  most  of  this  distance  the  elevated 
plateau  approaches  qnite  close  to  the  stream,  and,  descending  suddenly, 
forms  a  line  of  bluffs  100  to  150  feet  high.  For  some  distance  abort 
Fort  Fetterman  there  is  a  very  pretty  and  quite  broad  valley,  partly 
bottom  and  partly  a  low  second  level,  which  can  bo  irrigated  from  the 
river  at  a  very  moderate  expense,  and  would  make  good  farms. '  Then; 
are  also  some  very  fine  grazing  fields  here. 

West  of  the  Fort  Deer  and  Box  Elder  Creeks  flow  into  the  Plato 
from  the  south.  Taking  their  rise  in  the  Black  llills,  they  run  constantly, 
and  afford  sufficient  water  to  irrigate  the  narrow  valleys  through  which 
they  pass.  Here,  also,  are  some  fields  of  excellent  pasturage,  the  prin- 
cipal supply  of  hay  for  the  fort  being  cut  from  the  valley  of  Deer  Creek. 
La  Perlo  Creek,  which  joins  the  Plat  to  near  the  fort,  is  bordered  chiefly 
by  boulder  bills,  and  presents  but  little  attraction  for  the  agriculturist. 
Between  Fort  Fetterman  and  Laramie  River  a  number  of  streams,  ris- 
ing in  the  Black  llills,  run  east  and  empty  into  the  Platte,  the  most 
important  of  which  are  the  La  Bontd,  Hlkhorn,  Horseshoe,  and  Bitter 
Cottonwood.  The  valley  of  the  La  Bonte,  which  is  two  to  three  miles 
in  width,  is  very  fertile,  the  bottoms  easily  irrigated,  and  the  supply  of 
timber  ample.  Xot  only  are  the  hills  clothed  with  pines,  but  the  yalley 
at  points  is  covered  with  tolerably  heavy  groves  of  cottonwood,  willow, 
&e.  Hero  is  a  very  good  point  for  a  small  colony.  Horseshoe  and  Elk- 
horn  Creeks  traverse  small  valleys,  but  as  the  supply  of  water  is  not 
constant  they  cannot  he  depended  upon  for  irrigating  purposes  unless 
the  water  is  brought  down  in  ditches  from  the  point  where  they  leave 
the  mountain. 

The  immediate  bottom  of  the  Bitter  Cottonwood  is  rather  narrow,  bat 
is  flanked  by  a  low  second  level  of  considerable  breadth,  so  that  the 
amount  of  laud  within  reach  of  irrigation  is  fully  equal  to  the  supply  of 
water  from  the  creek. 

The  valleys  of  the  Laramie  and  Chugwater  present  the  most  desira- 
ble points  for  agricultural  purposes  along  the  east  flank  of  the  Black 
Hills.  The  short  valley  of  the  Laramie  Kiver,  between  the  mountains 
and  the  Platte,  will  furnish  an  arable  area  of  perhaps  seventy-five  to 
eighty  square  miles.  "With  an  olevatiou  of  about  1,500  feet  less  thau 
Cheyenne,  and  L',000  feet  lower  than  Laramie  City,  and  shielded  from 
the -winds  by  its  elevated  surroundings,  it  has  a  climate  several  degrees 
warmer  than  most  of  the  section ;  aud,  with  a  rich  soil  and  ample  snp- 
uly  of  timber,  it  is  destined  to  bo  soon  tilled  up  when  the  tide  of  emi- 
gration turns  toward  this  section  of  the  Territory. 

The  Chugwater  runs  northeast  for  thirty-five  or  forty jniles  along  the 
,.ise  of  the  Black  Hills,  watering  a  beautiful  valley  which  averages 
■bout  two  miles  in  width.  This  valley,  for  the  greater  part  of  its  length, 
i  bordered  by  high,  rocky  walls  or  steep  bluff's ;  the  bottoms  are  fertile, 
■■"l,  being  quite  low  and  level,  can  be  easily  irrigated.  The  supply  of 
.,  er  is  sufficient  during  the  season  when  needed,  but  it  sinks  at  some 
"    its  in  the  latter  part  of  the  summer  and  autumn. 

.here  is  a  considerable  amount  of  valley  land  and  level  bottoms  along 
■orse  Creek  and  its  affluents,  but  the  supply  of  water  is  limited,  and 
lerefore  it  is  not  probable  that  any  great  area  will  ever  be  rendered 
uvailable  for  tillage,  it  is  possible,  however,  that  by  making  reservoirs 
.'"-i«r  t.iip  little  ravines,  which  at  certain  seasons  of  the  year  are  filled 
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with  water,  a  sufficient  quantity  might  be  collected  to  irrigate  a  large 
number  of  acres,  thus  materially  increasing  the  agricultural  resources  of 
this  part  of  the  Territory. 

Lodge  Pole  Creek  is  an  isolated  stream,  rising  near  Clieyonne  Pass, 
in  the  Black  Hills,  and  flowing,  with  a  moderate  eastward  descent-, 
through  a  narrow  valley,  bordered  on  each  side  by  broad,  rounded 
ridges.  The  amount  of  bottom-land  is  quite  limited,  hut  is  all  the 
stream  will  irrigate,  as  tho  supply  of  water  does  not  Appear  to  be  very 
constant.  A  canat,  drawing  oft'  the  water  near  the  mountains,  would 
probably  furnish  a  larger  and  more  nniform  volume. 

Crow  Creek  rises  in  the  Black  Hills,  west  of  Cheyenne,  and,  running 
east  a  short  distance  beyond  the  city,  turns  south  and  pusses  into  Col- 
orado. Although  this  stream  is  small,  its  proximity  to  the  city  of  Chey- 
enne makes  it  important,  and  measures  have  been  inaugurated  to  pro- 
serve  and  utilize  all  the  water  it  can  supply.  With  sufficient  water,  the 
entire  plains  aronnd  the  city  conld  be  irrigated,  and  the  land  made  to 
produce  useful  crops.  There  are  some  reasons  for  believing  that  the 
rain-fall  is  increasing  in  this  vicinity. 

The  temperature  of  this  section  varies  considerably  in  its  different 
parts,  corresponding  somewhat  to  the  elevation  and  freedom  from  the 
prevailing  winds.  All  the  agricultural  products  which  can  be  grown  in 
other  parts  of  tho  Territory  can  be  raised  here,  such  as  wheat,  oats, 
barley,  rye,  and  hardy  vegetables ;  and  it  is  probable  that  in  the  valley 
of  the  Lower  Laramie,  and  at  some  points  along  the  PJatte,  Indian  corn 
and  hardy  fruits  may  also  be  raised. 

Fine  grazing-fields  are  to  be  found  throughout  this  section  in  the  val- 
leys and  along  the  slopes  of  the  mountains,  and,  even  where  there  are  no 
running  streams,  wells  may  be  dug  and  water  found  at  moderate  depths, 
which  can  be  raised  by  wind-mills  in  sufficient  quantity  to  supply  stock, 
and  possibly  to  assist  in  irrigation.  Timber  can  be  obtained  in  abund- 
ance from  the  Black  Hills  and  along  tho  streams  near  their  base. 

Successful  experiments  have  been  made  in  farming  and  gardening 
aronnd  Cheyenne  and  at  Fort  Fetterinan,  which  arc,  perhaps,  the  coldest 
portions  of  the  section. 

THE  WIND  RIVER  DISTRICT. 

Very  little  information  has  been  received  in  relation  to  this  district, 
yet  the  following  facts  are  an  important  addition  to  our  knowledge  of 
this  region : 

The  district  is  drained  by  the  Wind  or  Big  Horn*  River  and  its  tribu- 
taries, and  is  situated  between  the  Wind  River  Mountains  on  the  west, 
and  the  Big  Horn  Mountains  ou  the  east.  Its  length  from  Little  Po- 
poagie  to  the  Big  Horn  Canon  is  about  one  hundred  and  seventy  miles, 
with  an  average  width  of  about  one  hundred  miles. 

Wind  River  rises  in  Wind  River  Mountains,  and,  flowing  southeast 
for  about  sixty  miles,  bends  abruptly  north,  which  is  its  general  course 
thence  to  its  exit  from  the  Territory.  The  valley  is  estimated  to  be  two 
hundred  miles  in  length,  and  two  to  fifteen  miles' in  width;  bntitis  very 
frequently  interrupted  by  irregular  ranges  ot'liills  and  .spurs  of  the  mount- 
ains, and  at  one  point  a  considerable  rouge  sweeps  across  from  cast  to 
west.  The  following  tributaries  flow  into  the  river  from  the  north  and 
west,  viz:  The  North  Fork,  Owl  Creek,  Gray  Bull,  and  Stinking  Water 
Creeks.  On  the  south  am!  west  sides  are  the  following  affluents :  South 
Fork,  Buffalo  Bnll  Creek,  Big  Popoagie  River,  Beaver  Creek,  and  Ko- 
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Wood  Kiver.  Tbo  valleys  of  these  streams  furnish  arable  land  which 
is  quite  fertile,  and  can  be  easily  irrigated,  and  all  of  them  except  So- 
Wood  Kiver  are  skirted  by  groves  of  cotton-wood  and  willow. 

Some  experiments  in  fanning  have  been  made  in  the  south  end  of  this 
district,  which  have  proved  more  successful  than  could  have  been  im- 
ticipated  from  the  latitude,  surroundings,  and  knowledge  of  the  regions 
south  of  it.  Wheat,  oats,  barley,  and  rye  can  be  raised  with  ease,  bnt 
the  seasons  are  not  quite  mild  enough  for  corn.  Potatoes  and  cabbages 
grow  finely  and  of  good  size;  and  even  beans  grow  well,  producing  tine, 
large  pods,  indicating  a  comparatively  mild  climate.  Although  the  alti- 
tude of  this  section  is  unknown,  there  are  some  reasons  for  believing 
that  it  is  less  than  that  of  the  Sweetwater  Valley.  It  is  probable  that 
it  will  not  average  more  than  5,000  feet  above  the  level  of  the  sea. 
Some  good  grazing  fields  are  found  within  its  bounds,  yet  it  does  not 
appear  to  equal  as  a  pasturing  region  the  Laramie  Plains  and  Platte 
district. 

GREEN  RIVER  DISTRICT. 

This  part  of  Wyoming  lies  west  of  the  main  divide  of  tbo  great  Rocky 
Mountain  range,  its  waters  passing  through  the  Colorado  of  the 
West,  to  the  Pacific  Ocean.  It  is  a  part  of  that  vast  inter-alpine 
valley  lyiug  between  the  Rocky  Mountains  and  the  Sierra  Nevada 
ranges,  which  reaches  north  to  the  plains  of  the  Columbia,  and  south  to 
the  broad  plateaus  of  Arizona  and  Mexico. 

That  portion  of  the  area  drained  by  Green  River  and  its  tributaries, 
which  lies  within  Wyoming,  amounts  to  fifteen  or  sixteen  thousand 
square  miles.  Its  southeastern  part  consists  principally  of  broad,  bar- 
ren, sage  plains,  with  little  water,  and  is  of  but  Uttlo  value.  The 
southern  part  is  composed  chiefly  of  boulder  ridges  and  plateans,  witli 
washed  and  bluffy  escarpments.  This  portion  is  partially  supphedwith 
streams  bordered  by  naiTOw  arable  strips  of  a  very  barren  ap]>earance, 
but  quite  productive  when  irrigated.  The  southwest  comer  is  broken 
and  mountainous,  and  contains  very  little  land  that  can  be  cultivated, 
but  affords  some  fine  grazing  fields.  The  northern,  triangular  portion, 
lying  between  the  'Wind  Kiver  and  Walisatch  Mountains,  contains  the 
greater  part  of  the  arable  laud  of  the  district.  It  is  composed  of  three 
distinct  parts,  as  follows :  The  Green  River  Valley,  the  Rig  Sandy  Val- 
ley, and  the  broad,  elevated  plain  lying  between  them. 

Green  River,  rising  near  Fremont's  Peak,  runs  south  about  one  hun- 
dred and  twenf  y  miles  to  the  forty-second  parallel,  where  it  turns  south- 
east, and  is  joined  by  the  Big  Sandy,  where  it  crosses  the  one  hundred 
and  tenth  meridian.  It  continues  the  same  course,  after  receiving  the 
waters  of  the  Rig  Sandy,  to  the  crossing  of  the  Union  Pacific  Railroad, 
ivhere  it  again  turns  south  and  passes  out  of  the  'Territory.  Between 
its  source  and  the  forty-second  parallel  it  receives  the  following  tribnta- 
nes,  which  flow  down  from  the  Wahsatch  Mountains  on  the  west :  Lead 
i~-"-se,  Marshy,  White  Clay,  Butternut,  Piney,  LaBarge,  Fontenelle, 
u.j  Slate  Creeks.  Although  the  immediate  bottoms  which  Hank  these 
itreanisaro  generally  narrow,  the  upperor  second  level  is  eaBily  reached, 
■nd  a  largo  amount  may  ho  irrigated  from  these  constant  streams. 
;reen  River,  just  above  the  mouth  of  Big  Sandy,  even  as  late  as  the 
.oi  of  September,  where  running  rapidly,  was  found  to  be  about 
-0  feet  wide  and  15  iucbes  deep,  indicating  a  discharge  of  about 
',500,000  cubic  feet  per  hour.  This  amount  of  water,  with  a  fall  of  8 
■r  10  feet  per  mile,  and  an  almost  illimitable  area  of  level  land  each  Bide, 
.<•<*-      iiif  i  i;,   ;,-  -iv+AT-j;  of  ^inif»-  miw *>c  rendered  suitable  for  farm- 
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ing.  It  is  safe  to  estimate  the  available  load  in  this  part  of  the  district 
at  500,000  acres. 

The  broad  tract  that  spreads  out  between  Green  and  Big  Sandy  Biv- 
ers  is  level  and  sandy,  presenting  a  barren  and  desolate  appearance,  on 
which  account  it  is  sometimes  called  The  Colorado  Desert.  It  is  covered 
with  a  low  growth  of  Artemisia  ;  but,  notwithstanding  this,  the  soil  pos- 
sesses the  elements  of  fertility  and  needs  only  the  addition  of  water  to 
make  it  productive. 

The  Big  Sandy  rises  in  the  Wind  Eivcr  ran  go  a  few  miles  northwest 
of  South  Pass,  and  runs  south  until  it  is  joined  by  the  Little  Sandy, 
when,  bending  southwest,  it  continues  this  course  until  it  joins  Green 
Biver.  For  most  of  its  course  it  runs  through  a  very  narrow  valley  pre- 
senting but  little  bottom  land,  ave-agiug  perhaps  half  a  mile  in  width ; 
bnty  as  its  fall  is  rapid,  being  18  to  30  feet  to  the  mile,  its  waters  can 
easily  bo  carried  to  the  highest  bordering  plateaus,  which  seldom  rise 
over  100  feet 

The  elevation  of  this  triangular  section  varieB  from  5,500  to  6,500  feet 
above  the  level  of  the  sea.  Its  climate  corresponds  very  nearly  with 
that  of  the  Sweetwater  Valley,  and,  as  its  soil  is  very  similar,  its  produc- 
tions will  he  about  the  same  as  in  that  valley. 

The  north  part  of  Green  River  Valley  may  have  some  good  grazing 
lands,  but  neither  the  lower  part  of  this  valley  nor  that  of  the  Sandy 
afford  any  extensive  areas  suitable  for  pasturage.  As  a  general  thing, 
this  entire  area  is  destitute  of  timber,  none,  save  a  few  cottonwood 
groves  on  the  lower  part  of  Green  River,  being  found  nearer  than  the 
mountains.  Black's  Fork  is  bordered  by  a  bottom  of  moderate  width, 
which  will  afford  space  tor  a  number  of  farms  and  a  Hue  grazing  field. 
Around  Fort  Bridger,  on  the  headwaters  of  Black's  Fork  and  its  tribu- 
taries, Smith's  Fork  and  Cottonwood  Creek,  and  on  Henry's  Fork  are 
some  fine  farming  lands.  On  Smith's  Fork  several  farms  are  already  in 
cultivation,  producing  line  crops  of  wheat,  oats,  barley,  potatoes,  &c. 
The  altitude  here  is  about  7,000  feet  above  the  level  of  the  sea. 

It  is  probable  that  this  entire,  district,  ii'  irrigated  to  the  full  extent  of 
tho  water  supply,  would  furnish  000,000  to  70l>.000  acres  of  tillable  land. 


THE  GREAT  SALT  LAKE  BASIN. 

This  basin  is  a  vast  elliptical  depression,  in  tho  great  interalpiue 
trough  of  North  America,  lying  partly  in  Utah  and  partly  in  Nevada. 
It  extends  north  and  south  about  three  hundred  and  nft/miles,  varying 
in  width  from  fifty  to  'throe  hundred  miles,  averaging  about  ouo  hun- 
dred and  eighty  or  ninety.  As  but  little  of  it  has  been  surveyed  and 
much  of  it  but  partially  explored,  it  is  difficult  to  give  a  reliable  esti- 
mate of  the  proportion  of  tillable  lands. 

An  irregular  rang''  of  bills  or  mountains,  starting  from  tho  southwest 
corner  of  Salt  Lake,  and  running  south,  a  little  west  of  the  one  hundred 
aud  thirteenth  meridian,  extends  to  the  thirty  eighth  parallel.  Here  it 
bends  to  the  southeast,  and  forms  an  imperfect  junction  with  the 
southern  extremity  of  the  Wahsateb  Mountains.  The  basin  is  divided 
by  this  range  into  two  unequal  parts;  that  ou  the  east  being  mnch 
smaller  than  the  western  portion.  An  examination  of  the  latter  develops 
the  fact  that  the  lake  formerly  extended  over  a  much  larger  area  in  this 
direction  than  at  present,  as  it  consists  chiefly  of  broad,  flat,  sandy 
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plains,  often  destitute  of  vegetation,  and  in  many  places  covered  1  I 
saline  incrustations.  The  arable  lands  of  this  western  section  j 
itcd  to  the  extreme  southeast  border.  As  the  entire  basin  consign  a 
smaller  basins  with  distinct  water  systems,  a  description  of  it  wiUie 
better  understood  by  basins  and  valleys  than  by  arbitrary  section 
Omitting  the  broad  plains  of  the  northwest,  the  following  are  the  man 
important  of  the  minor  basins :  Salt  Lake  Basin  proper,  Bush  Valley, 
Sevier  ltivcr  Basin,  and  Beaver  Kiver  Basin. 

SALT  LAKE  BASIN  PKOrEtt. 
The  territory  immediately  around  the  lake,  and  that  drained  by  the 
numerous  streams  flowing  into  it,  are  embraced  in  this  basin.  Of  then 
streams  the  principal  ones  are  Bear,  Weber,  and  Jordan  Rivers,  the  last 
including  as  its  tributaries  the  streams  that  discharge  their  waters  into 
Utah  Lake. 

This  basin  is  nearly  two  hundred  miles  in  length,  and  contains  one- 
fourth  of  the  entire  district,  and  within  its  boundaries  are  to  be  fonnd 
the  choice  lands  and  chief  population  of  Utah.  The  division  is  best  de- 
scribed by  taking  the  valleys  in  order,  beginning  at  the  north  end  of  the 
lake,  moving  east,  and  then  south. 

Hansee  Spring  Valley  and  Blue  Spring  Valley  lio  north  of  tho  prom- 
ontory. Their  southern  portions  present  a  barren  appearance,  and  are 
but  thinly  covered  with  vegetation ;  the  soil  is  impregnated  with  Bait 
or  alkali.  The  first  of  theso  valleys  is  not  supplied  with  streams  suffi- 
cient to  famish  water  for  irrigating  purposes,  and  the  principal  stream 
in  the  other  is  strongly  impregnated  with  saline  matter.  It  is  probable 
that  some  better  portions  and  some  small  areas  susceptible  of  cnltJvt- 
tion  may  bo  found  toward  the  north,  and  grass  may  also  be  fonnd  near 
the  mountains. 

Tho  Malado  Valley,  which  extends  north  into  Idaho,  is  drained  bythe 
Malade  Biver.  It  is  a  tolerably  fertile  section,  and,  including  the  shore 
of  Bear  Biver  Bay,  i9  about  forty  miles  in  length,  with  an  average  width 
of  five  miles.  Within  its  boundaries  are  about  one  hundred  and  fifty 
square  miles  of  irrigable  land,  with  some  flue  grazing  fields  in  the  north- 
ern part.  Although  the  Malado  Kiver  is  narrow,  it  has  a  sufficient  vol- 
ume of  water  to  irrigate  all  the  level  land  of  tho  valley  as  far  south  as 
tho  "  gate,"  or  canon,  through  which  Bear  Biver  emerges. 

The  south  end  of  the  valley  can  be  irrigated  from  this  point  by  tho 
latter  stream,  and  it  is  understood  that  a  project  has  recently  been  in- 
augurated to  accomplish  this.  There  are  several  thousand  acres  in  the  . 
vicinity  of  Corinne  that  can  be  brought  tinder  cultivation,  and  would 
undoubtedly  prove  frnito  profitable,  though  a  great  portion  of  the  land 
near  tho  bay  is  too  much  impregnated  with  saline  matter  for  cultivation. 
Xext,  on  the  east,  is  Cache  Valley,  which  extends  north  and  south 
from  the  divide  between  Muddy  and  Box  Elder  into  tho  southern  bor- 
ler  of  Idaho,  and  is  an  expansion  of  the  otherwise  narrow  valley  of 
tear  Kiver.  It  extends  from  Paradise  to  the  mountains  above  Frank- 
'iu,  a  distance  of  about  fifty  miles,  and  varies  in  width  from  six  to  six- 
A'li  miles,  with  an  average  of  twelve.  About  one-half  of  its  area,  or 
urce  hundred  square  miles,  can  be  irrigated  and  rendered  suitable  for 
■u]  ti  vat  ion.  The  benches  and  uplands  as  welt  as  tho  bottoms,  between 
.'aradise  and  Franklin,  may  be  irrigated  by  digging  ditches  a  lew  miles 
n  length ;  for,  in  addition  to  the  river,  a  number  of  little  streams  flow 
Tito  the  valley  from  the  Wahsateh  Mountains,  as  follows:  Muddy, 
«lacksmith's  Fork,  High  Fork.  Gros  Bois  Crock,  and  Logan's  Fork,  on 
ne  <w°t.  p>»i  Ens1*  Creek  from  tho  west. 


THE  GREAT  SALT  LAKE   BASIN.  561 

This  is  probably  the  finest  grazing  section  in  the  entire  basin,  and  be- 
ing situated  near  the  junction  of  three  railroads,  most  become  a  favorite 
pasture  ground  for  stock-raisers  and  stock-traders.  Occasionally,  feed- 
ing may  be  required  for  a  short  period  during  the  winter  months,  which 
seldom  continues  over  three  or  four  weeks.  This  is  also  one  of  the  best 
wheat-growing  valleys  in  the  district,  being  second  only  to  the  San  Pete. 
It  is  not  so  well  adapted  to  the  culture  of  fruit  or  corn  as  the  sections 
farther  south,  both  it  and  the  Malade  being  colder  than  the  valley  of 
the  Jordan  ;  yet  apples  and  some  of  the  hardier  fruits  cau  be  raised.  A 
considerable  population  has  been  attracted  hither  by  the  delightful  fea- 
tures and  situation  of  this  valley,  and  already  between  thirty  and  thir- 
ty-five thousand  acres  have  been  irrigated. 

Box  Elder  and  the  other  little  streams  that  connect  with  it  are  bor- 
dered by  some  excellent  lands,  which  can  be  easily  irrigated,  and  upon 
which  a  settlement  has  been  made  and  a  portion  brought  under  cultiva- 
tion. 

Bear  River  rises  in  the  Uintah  Mountains,  near  the  southwest  corner 
of  Wyoming,  and  running  north  within  Utah  Territory,  but  very  near 
the  eastern  boundary,  passes  up  into  Idaho  forty  or  fifty  miles,  where, 
bending  suddenly  southwest,  it  enters  the  Cache  Valley.  Most  of  the 
distance,  from  where  the  Union  Pacific  Railroad  strikes  it  to  its  north- 
ern bend,  it  is  flanked  by  a  narrow  strip  of  bottom  land,  which  expands 
occasionally  to  four  or  five  miles  in  width,  as  in  the  vicinity  of  Medicine 
Butte,  and  near  the  point  where  it  crosses  the  boundary  line;  but  for 
the  whole  length  the  average  width  is  perhaps  not  more  than  one  mile. 
The  chief  value  of  this  belt  will  be  its  use  as  a  grazing  region  when  the 
broader  valleys  have  been  taken  up,  its  elevations  and  mountainous 
surroundings  making  it  too  cold  for  any  but  hardy  cereals  and  vegeta- 
bles. The  river  has  an  average  fall  of  about  12  feet  to  the  mile,  sufficient 
to  carry  it  upon  any  of  the  bordering  table  lands  not  over  100  or  150 
feet  high.  Around  Bear  Itiver  Lake  there  is  a  strip  of  arable  land  and 
some  grassy  meadows. 

There  is  a  little  park  in  the  Wahsatch  Mountains,  about  fifteen  miles 
long  and  seven  miles  wide,  called  Ogdcn's  Hole,  which  is  drained  by 
Ogden  Creek.  This  charming  little  valley  is  surrounded  on  all  sides  by 
lofty  mountains,  from  which  flow  little  streams  of  crystal  water,  sufficient 
to  irrigate  nearly  the  entire  area.  A  thick  growth  of  nutritious  grass, 
affording  excellent  grazing,  covers  the  greater  part.  The  climate  and 
products  are  similar  to  those  of  Bear  Eiver  Valley. 

Weber  Eiver,  along  which  the  railroad  runs  for  some  distance,  from 
the  place  where  it  emerges  from  the  canon  to  where  it  enters  Salt 
Lake  Valley  proper,  passes  through  a  very  pretty  and,  for  the  most 
part,  fertile  section,  which  is  rapidly  filling  up  with  villages  and  settle- 
ments. Its  low  bottoms  are  easily  irrigated  and  quite  fertile,  the  greater 
portion  being  already  under  cultivation  or  occupied.  At  some  points 
the  boulder  deposits  interfere  with  its  cultivation,  but  these  areas  are 
limited. 

•The  valley  contains  about  one  hundred  square  miles,  or  sixty-four 
thousand  acres  of  arable  land,  including  tho  little  spots  on  Echo 
Creek.  Although  the  climate  is  somewhat  colder  than  that  of  Salt  Lake 
Valley,  apples  and  even  other  fruits  can  be  raised  without  difficulty. 

'The  "Salt  Lake  Valley,"  which  name  is  limited  to  tho  strip  of  level 
land  lying  along  the  eastern  shore  between  the  lake  and  the  Wahsatch 
Mountains,  iu  a  direct  line  from  Salt  Lake  City  to  Willard  City,  is  about 
fifty  miles  long,  varying  in  width  from  two  to  fifteen  miles,  and  averaging 
aboutten.  .About  three-nfths,ortiirechnndredsquare miles, of thisarea 
36  a 
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are  susceptible,  of  cultivation,  though  with  the  present  system  of  irriga- 
tion it  would  Vie  difficult,  if  not  impossible,  to  obtain  siiflieieut  water  toini 
gate  this  extent;  but,  by  making  reservoirs,  and  bringing  upon  it  alltk 
water  that  ia  within  reach  from  the  streams  north  and  south,  this  Mi- 
mate  will  not  be  too  large.  In  this  way  part  of  tbo  higher  lauds  sort 
of  Weber  Iliver  may  bo  rendered  lit  for  culture.  The  farms  already 
under  cultivation  show  that  the  soil  is  rich  and  productive,  thought 
many  places  covered  with  artcmisiu,  and  more  or  loss  impregnated  witi 
saline  matter.  The  northern  and  southern  portions  contain  tho  princi- 
pal settlements,  as  there  the  land  is  lower  and  more  easily  irrigated. 

The  valley  of  theJordan  extends  almost  directly  north  and  south  fin 
Utah  Lake  to  Great  Halt  Lake.  The  distance  from  the  lower  end  of  the 
canon,  near  Utah  Lake,  to  its  northern  bimndary,  where  it  expands  and 
forms  a  part  ofwb  at  has  been  included  in  the  Bait  Lake  Valley  ia  about  tven- 
ly-sixniiles,  with  an  average  of  fully  fifteen  miles.  This  gives  nearly  four 
hundred  square  miles  as  its  area,  the  estimate  being  confined  to  the  valley 
plains,  four-nfths  of  which  can  be  irrigated.  Lieutenant  Beckwith  gives 
thirty  miles  as  its  length  and  twenty  as  its  width ;  but  he  counts  from 
Utah  Lake,  and  includes  tho  mountain  slopes.  The  direct  length,  bj 
Government  survey,  from  the  base  line  which  runs  near  the  north 
side  of  tho  city  to  tho  southern  line  of  Salt  Lake  County,  which  Crowe* 
near  tho  canon,  is  just  twenty-four  miles.  This  beautiful  valley  haa  u 
cultivable  area  of  three  hundred  square  miles. 

Most  of  the  tributaries  of  the  Jordan  enter  it  from  tho  east  side,  awl 
tho  only  ones  of  any  importance  south  of  the  creek  that  waters  the  city 
are  Mill,  Big  Cottonwood,  Little  Cottonwood,  and  Willow  Creeks. 
Ditches  have  been  made  recently  along  the  eastern  border  of  the  valley, 
drawing  the  water  from  Cottonwood  Creeks,  near  the  mountain,  aotl 
carrying  it  on  the  somewhat  elevated  plateau  (hat  occupies  a  consider- 
able area  on  this  side  of  tho  river. 

This  effort  has  clearly  demonstrated  the  possibility  and  practicability 
of  irrigating  nearly  every  acre  on  the  east  side  of' the  river,  north  of 
Willow  Creek.  Although  but  little  of  this  plateau  or  higher  level  has 
been  tilled,  the  primary  canals  and  a  number  of  the  smaller  ditches  are 
already  made,  and  early  in  the  fall  of  1870  wore  filled  with  running 
water.  In  the  vicinity  of  Willow  Creek  there  is  a  small  area  of  slightly 
rolling  land  which  probably  cannot  bo  irrigated,  not  because  of  its  ele- 
vation, but  because  this  stream  does  not  furnish  sufficient  water.  If 
reservoirs  can  be  established  along  the  base  of  the  mountain  there  will 
be  no  necessity  for  even  this  portion  remaining  idle. 

An  extensive  canal  is  now  in  course  of  construction  for  the  purpose 
of  irrigating  the  great  body  of  laud  on  the  west  side  of  the  river. 
Starting  within  the  canon,  and  but  a  few  feet  below  tho  level  of  Utah 
Lake,  the  water  is  to  be  conducted  from  the  Jordan  along  the  base  of  the 
')nnirrh  Mountains,  at  as  high  a  level  as  possible.  This  will  furnish 
nitlicient  water  to  irrigate,  the  larger  portion  of  the  lands  on  that  side; 
jut  the  fall  is  not  sufficient  fo  reach  (ho  higher  margins  of  the  sloping 
(Iain.  When  these  works  are  completed  and  the  fresh  water  from  Utah 
.ake  has  permeated  the  soil  for  a  few  years,  this  valley,  seen  from  the 
i.'ighboring  heights,  will  appear  as  one  vast  garden. 

fhe  soil  of  the  flat  lauds  around  the  city,  when  lirst  settled  by  the 
normoiis,  was  so  thoroughly  saturated  with  saliuo  matter  that  for  sev- 
-ral  years  there  were  considerable  areas  upon  which  no  crops  could  be 
■mde  to  grow.  Atlengthcxperienee  taught  them  that  by  sowing  herds- 
;rass,  and  irrigating  freely,  it  could  be  rendered  suitablo  for  the  culture 
"'"•'■  ™ip*     sir.  It.  ij.  ('ampin-'!,  of  *he  Agricultural  and  Mannfac- 
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taring  Society,  states  tliat  lautls  which  wore  formerly  rejected  on  this 
account  arc  now  being  rapidly  appropriated  for  farms.  We  cannot  give  the 
exact  number  of  acres  that  have  been  irrigated  in  this  valley,  as  the 
latest  returns  are  only  up  to  1807,  but  there  are  probably  twenty  thou- 
sand to  twenty-tive  thousand  acres,  exclusive  of  tike  area  that  may  lie 
reached  by  the  Jordan  canal. 

The  Tooele  Valley  is  about  sixteen  miles  long  and  ten  miles  wide,  and 
is  probably  the  most  fertile  spot  in  the  Territory.  The  small  streams 
that  run  through  it  afford  sufficient  water  to  irrigate  the  greater  part  of 
its  area,  and  therefore  its  agricultural  lands  may  bo  estimated  at  one 
hundred  and  sixty  square  miles,  tho  full  extent  of  the  valley  surface. 
The  soil  appears  to  be  peculiarly  adapted  to  the  growth  of  thoooroals,  it 
being  not  uncommon  to  cut  sixty  to  seventy  bushels  of  oats  from  an 
aero,  and  last  year  one  tield  of  ninety  acres  averaged  sixty  bushels  to 
the  acre.  It  U  already  pretty  well  occupied,  having  one  woolen  manu- 
factory and  live  grist-mills,  and  fourteen  to  fifteen  thousand  acres  irri- 
gated. 

Lone  Hock,  or  Spring  Valley,  which  lies  at  tho  southwest  corner  of 
Salt  Lake,  does  not  appear  to  have  attracted  much  attention,  and  is  not 
so  well  known  as  others  in  the  region,  probably  on  account  of  its  local- 
ity. It  is  al)out  twenty  miles  long  and  eight  to  ten  miles  wide,  and, 
■with  tho  exception  of  its  northern  end,  is  well  covered  with  grass,  af- 
fording excellent  grazing  iields.  A  small  area  can  be  irrigated  and 
brought  under  cultivation  around  the  southwest  margin,  but  the  central 
portion  is  watered  principally  by  springs,  which  render  the  surface 
marshy  in  places.  Ditching  through  the  marshy  parts  would  doubtless 
draw  off  sufficient  water  to  leave  the  ground  linn  and  suitable  for  graz- 
ing, and  perhaps  lor  cult ure.  The  northern  portion,  as  it  approaches 
the  lake  assumes  a  more  barren  appearance,  and  in  some  places  is  frosted 
over  with  saline  incrustations,  while  the  southern  end  is  much  like 
Tintic  Valley. 

UTAH   LAKE  VALLEY. 

Passing  southward  over  the  ridge  at  the  upper  end  of  the  Jordan 
Valley,  wc  enter  the  Utah  Lake  Basin.  The  principal  portion  of  the 
arable  lands  of  this  basin,  or  valley,  stretch  along  the  eastern  shore  of 
the  lake,  and  back  from  its  margin  to  the  foot  of  the  mountains,  which 
hero  descend  abruptly  to  (he  plains.  Tho  length  of  this  semicircular  belt, 
from  the  exit  of  the  Jordan  to  Sautnguiu,  is  alwut  fifty  miles,  with  an 
average  width  of  six  miles.  This  entire  area  of  three  hundred  square 
miles  can  be  irrigated,  the  numerous  streams  that  rush  down  front  tho 
mountain  eaiions  affording  sufficient  water  not  only  for  the  lower  bot- 
toms, but  also  fur  the  bro;ul,  elevated  plateau  that  extends  from  Uattlo 
Creek  to  Provo  lliver.  This  plateau  was  supposed  to  be  beyond  tho 
reach  of  any  of  these  streams,  and  was  considered  uneul  livable;  but  a  little 
energy  has  recently  shown  to  the  contrary.  A  canal,  commencing  some 
distance  up  Provocation,  has  been  constructed  along  the  steep  mountain 
slopes,  and  now  brings  the  water  from  Prove  Iliver  to  the  highest  point 
of  this  elevated  plain.  In  the  fall  of  1S70  the  secondary  ditches  wore 
tilled  with  water,  spreading  here  and  there  large  pools  over  the  dry 
plains.  Although  but  one  or  two  fields  were  in  cull  ivatiou  at  ill  at  time, 
farms  were  being  marked  off  and  preparations  made  for  cultivating  tho 
soil.  Il  is  probubh-  -ha:  \)Cv,  rejected  plat  will  prove  the  best  wheat- 
growing  tract  iti  the  valley  of  Utah  Lake,  and  that  ere  long  ii  will  be 
dotted  over  with  fan::  houses  and  fields  of  gold-n  grain. 

The  following  is  a  list  of  the  streams  Utat  run  down  from  the  mountain 
and  cross  this  shore  strip,  given  in  the  .order  in  which  they  come, 
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lieginuing  at  the  north  end  of  the  lake:  Dry  Creek,  American  Fat, 
Battle  Creek,  Provo  Elver,  Spring  Creek,  Hobble  Creek,  Spanish  Fat, 
and  PetODOte  Creek.  These  streams  are  bordered  by  no  Talleya  orb* 
toms  within  the-  mountains;  for,  with  the  exception  of  Provo  Biver,thev 
do  not  reach  beyond  the  first  range,  but,  rushing  down  its  slope,  enter 
suddenly  upon  the  plain  and  sweep  across  it  to  the  lake. 

The  soil  is  generally  very  fertile,  that  along  the  margin  of  the  like' 
containing  a  largo  proportion  of  vegetable  mold;  that  near  the  mom- 
turn  and  on  the  plateau  is  intermingled  with  small  boulders,  but  not  to 
such  a  degree  as  to  injure- it.  From  J  Ja  trie  Creek  north,  and  from  Prom 
Elver  south,  it  is  pretty  well  settled,  and  most  of  the  choice  bottom  land) 
are  occupied;  but  there  is  abroad  strip  along  the  lake  margin  not  culti- 
vated, but  used  as  grazing  ground  for  the  cattle  of  the,  citizens  of  the 
villages  located  on  the  creeks.  Including  Tintie  and  Cedar  Valley*, 
there  are  at  least  twenty  thousand  acres  of  irrigated  land  in  Utah 
County ;  and,  if  the  canal  cut  from  the  Provo  is  of  snftlcient  capacity 
to  water  the  whole  surface  of  the  plateau,  twenty  thousand  acres  more 
may  be  added.  Tintie  Valley,  which  lies  southwest  of  Utah  lake,  isa 
a  narrow,  bay-like  indentation  in  the  range  of  hills  or  low  mountains 
that  sweep  around  tho  west  side  of  the  basin.  It  is  about  twenty-five 
miles  loDg,  north  and  south,  and  four  or  live  miles  wide,  and  is  watered 
principally  by  springs.  As  there  are  very  few  streams  from  which  water 
can  he  drawn  to  irrigate  the  soil,  a  small  portion  only  of  tho  land  can 
be  brought  under  culture;  but  as  a  graziug  section  it  probably  stands 
nest  to  tho  Cache  Valley.  The  grass  grows  luxuriantly,  and  is  kept 
fresh  and  nutritious  by  the  water  from  the  nnraerons  springs;  and  the 
comparatively  mild  climate  precludes  the.  necessity  of  winter  feeding  or 
shelter,  as  is  sometimes  required  in  the  northern  part  of  tho  Territory. 

Cedar  Valley  lies  west  of  the  lake,  behind  the  raugo  of  hills  that  heft- 
rises  up  near  the  shore,  and  is  about  thirty  miles  long  from  north  to 
south,  and  averages  ten  miles  in  width,  and  contains,  perhaps,  one 
hundred  and  fifty  square  miles  of  cultivable  land.  It  is  watered  by  two 
small  streams  that  run  iu  from  the  west  and  northwest,  which  are  suffi- 
cient to  irrigate  the  northern  aud  western  portions,  especially  around 
Crittenden  aud  Cedar  City.  The  soil  is  good  aud  productive.  The  val- 
ley is  partially  settled,  aud  there  are  already  two  sawmills  and  one 
flooring-mill  in  operation. 

Moving  southward  from  Santaguin,  we  enter  the  Juab  Valley,  which 
extends  iioin  this  point  to  tho  divide  between  Utah  and  Sevier  Basins, 
a  short  distance  below  Kephi.  It  is  about  fifty  miles  loug  and  Bis  miles 
wide,  and  contains  one  hundred  square  miles  of  irrigable  land,  princi- 
pally along  Salt  and  Clover  Creeks.  The  most  of  the  remainder  is  well 
■grassed  over  and  affords  good  pasture  land  for  sheep  and  cattle. 

Everything  that  can  be  raised  in  the  Middle  States  can  be  raised  in 
Salt  Lake,  Jordan,  aud  Utah  Valleys,  and  these  sections  bear  about  the 
■sane  relations  to  the  colder  elevated  mountain  districts  and  southern 
(orders  of  the  Territory  that  th,o  Middle  States  do  to  New  England  and 
leorgia. 

This  basin,  with  all  its  drawbacks,  maybe  truly  called  an  oasis  on  the 
.-••eat  continental  highway  of  trade  and  travel.  Possessing  tho  advan- 
*go  of  situation,  surrounded  by  mountains  rich  in  the  precious  metals, 
nul  having  »  healthy  climate,  it  must,  in  the  course  of  a  few  years, 
>"come  densely  populated. 

ll'e  general  level  of  the  Salt  Lake  Valley  is  about  4,300  feet  above 
^   -a  level,  and  that  of  Utah  Lake  Valley  between-  4,fi50  and  4,*» 
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In  the  mountains  cast  of  the  Jordan  are  three  little  parks,  or  elevated 
valleys — Parley's  Park,  Kansas  Valley,  and  Round  Prairie — which  be- 
long to  the  basins  under  consideration.  Parley's  Park  is  elevated  about 
2,000  feet  above  Salt  Lake,  and  is  five  to  six  miles  long  and  two  to  three 
miles  wide.  It  is  watered  by  Canon  Creek,  and  could  be  easily  irrigated ; 
but,  on  account  of  its  elevated  situation  and  mountainous  surroundings, 
it  is  too  cold  for  any  except  the  hardier  productions.  The  recent  dis- 
covery of  mines  in  the  mountains  in  its  vicinity  may  bring  it  into  notice. 

Kansas  Valley,  which  is  similar  to  Parley's  Park,  is  about  ten  miles 
long  and  two  to  four  miles  wide,  and  can  also  bo  irrigated.  Both 
afford  good  grazing  fields ;  but,  on  account  of  the  difficulty  in  reaching 
them,  and  their  small  size,  will  not  be  of  much  value  in  an  agricultural 
point  of  view. 

RUSH  VALLEY. 
This  valley  appears  to  bo  a  small,  isolated  basin,  having  a  distinct 
water  system  of  its  own,  Bosh  Lake,  lying  in  the  north  part,  being  the 
reservoir.  It  is  about  forty  or  fifty  miles  in  length  from  north  to  south, 
and  averages  fifteen  miles  in  width,  a  large  portion  of  which  can  be 
irrigated,  estimated  at  three  hundred  square  miles.  Clover  Creek, 
which  flows  into  Bush  Lake,  is  a  stream  of  considerable  size,  and  af- 
fords sufficient  water  not  only  to  irrigate  a  large  extent  of  land,  but  also 
power  to  drive  machinery.  The  lake  is  about  eight  miles  long  and  three 
to  four  miles  wide.  Some  mines  recently  discovered  at  the  north  end  of 
this  valley,  if  they  prove  productive,  will  furnish  a  market  for  farm  pro- 
ducts. Stockton,  at  the  north  end  of  the  lake,  is  a  village  of  considera- 
ble size.  The  farms  in  this  vicinity  are  irrigated  from  a  stream  running 
from  the  mountains  near  by,  and  emptying  into  the  lake. 

SEVTEB  JirVEB  BASIN. 

This  comprises  the  country  drained  by  tho  Sevier  Biver  and  its  trib- 
utaries. The  river,  rising  in  the  soathwestern  part  of  the  Territory, 
runs  a  little  east  of  north  between  two  ranges  of  the  Wahsatch  Moun- 
tains for  one  hundred  and  fifty  to  one  hundred  and  sixty  miles,  where 
it  breaks  through  tho  western  ridge  and  runs  southwest  forty  to  fifty 
miles,  and  empties  into  Sevier  Lake.  Its  principal  tributaries  are  the 
San  Pete  Biver  and  Meadow  Creek.  Tho  former,  rising  a  little  south  of 
Mount  Nebo,  runs  southwest  through  the  San  Pete  Valley  and  joins  the 
Sevier  Biver  near  the  crossing  of  the  one  hundred  and  twelfth  meridian 
and  thirty-ninth  parallel.  The  latter  commences  in  the  divide  south  of 
the  Bush  Valley  and  traverses  the  plains  west  of  tho  mountains,  unit- 
ing with  the  Sevier  at  the  bend.  From  information  furnished  tho  Depart- 
ment, it  appears  that  the  south  side,  at  least,  of  this  lake  has  a  well-defined 
shore,  and  that  the  river,  for  some  distance  above  its  entrance  into  the 
lake,  is  occasionally  flanked  by  bottoms  which  are  susceptible  of  culti- 
vation, and  that  a  number  of  spots  west  of  this,  formerly  supposed  to 
be  utterly  sterile,  may  be  rendered  productive.  The  irregular  form  of 
this  basin  and  tho  uncertainty  in  regard  to  its  western  rim  make  it 
impossible  to  give  a  reliable  estimate  of  its  area. 

The  San  Pete  Valley,  which  is  watered  by  tho  San  Pete  Biver  and 
numerous  small  tributaries,  counting  from  Fountain  Green  to  Gunni- 
son is  forty-four  miles  long  and  averages  fully  five  rndes  in  width.  At 
least  two  hundred  square  miles,  or  nearly  the  entiro  surface  of  this  beau- 
tiful and  fertile  valley,  can  bo  irrigated.  The  returns  of  the  Agricul- 
tural and  Manufacturing  Society  for  1866-'67  give  nearly  twenty  thou- 
sand .acres  as  .tho  .number  .then  .under  .irrigation,  which  has  .been .in- 


566  AGRICULTOHAL  REPOET. 

creased  fully  25  per  cent,  during  the  past  three  years.  This  valley, « 
ii  whent-growing  section,  stands  among  the  first  in  the  Territory,  its  soil 
licing  peculiarly  adapted  to  the  production  of  this  cereal.  It  is  alsolto 
best  jn>tato  region  in  the  Tcrritorj-.  Its  altitude  averages  about  3,000 
feel  ahove  the  level  of  the  sea,  the  elevation  at  the  mouth  of  the 'Ho 
Pete  River  being  4,960  feet.  , 

The  Sevier  River  Valley  is  a  long,  narrow  belt  lying  between  the 
wings  of  the  Wahsateh  range,  and  extending  southwest  and  northern 
one  hundred  and  ten  to  one  hundred  and  fifteen  miles.  For  fifty  lo 
sixty  miles  above  Gunnison  it  averages  sis  to  seven  miles  in  width,  but 
is  wholly  without  timber,  and  has  a  barren  appearance,  even  the  arte- 
misia  being  scattered  and  stunted.  The  river  channel  is  generally  a 
deep  ditch-like  cleft  in  the  soil,  six  to  eight  feet  below  the  surface  of  the 
plain,  its  immediate  bottoms  being  very  narrow.  With  the  considerable 
fall  in  (he  stream  a  great  portion  of  the  valley  can  be  irrigated,  and,  not 
withstanding  the  present  barren  appearance,  after  a  few  years'  irriga- 
tion, may  become  quite  fertile  and  produce  good  crops  of  wheat,  oats, 
potatoes.  &e.  There  am  some  settlements  in  the  north  part  of  the  val- 
ley, and  a  few  thousand  acres  under  cultivation  in  Soviet  and  Pinto 
Counties,  which  embrace  this  valley.  The  elevation  ranges  from  4,800 
to  5,500  feet  above  the  level  of  the  sea,  and  the  volume  of  water  in  the 
river  is  ample  for  all  purposes.  From  Gunnison  to  Chicken  Creek,  a 
distance  of  forty  miles,  the  valley  of  this  river  averages  three-  to  four 
miles  wide,  and  is  similar  in  character  to  that  farther  south. 

Leaving  the  Sevier  and  following  the  road  over  the  ridge  to  the  south- 
west, we  enter  an  isolated  basin,  called  Round  or  Lake  Valley,  whicli 
appears  to  have  little  or  no  connection  with  tho  water  systems  of  the 
Sevier  Basin.  This  is  ten  to  twelve  miles  long  and  six  or  seven  wide, 
but  for  want  of  water  only  a  limited  portion  of  it  can  be  brought  under 
culture  by  irrigation.  There  is  probably  sufficient  to  supply  a  strip  of 
about  a  mile  and  a  half  in  width,  and  there  are  some  small  grazing-fieldi 
Passing  westward  ont  of  this  valley  we  enter  upon  tho  margin  of  the 

Elnins,  which  spread  out  with  a  gentle  slope  to  the  northwest-  The 
ttle  streams  that  run  down  from  the  mountains  and  pass  off  into  the 
plains  afford  u  belt  of  arable  spots  along  the  foot  of  the  range,  concern- 
ing which  the  following  particulars  have  been  obtained.  Going  soutU 
from  the  latter  point,  after  passing  some  ten  miles  over  the  divide,  we 
reach  a  little  stream  where  there  is  a  settlement  and  a  small  extent  of 
irrigable  land,  and  an  area  ten  to  twelve  miles  long  and  four  or  flvo 
wide,  suitable  for  grazing  sheep  or  cattle.  Passing  over  a  dry  level 
ilain  for  about  eight  miles,  wo  reach  Chalk  Creek,  bordered  by  a  val- 
ey  eight  to  ten  miles  long  and  about  two  miles  wide,  the  greater 
vat-  of  which  can  be  irrigated.  Crossing  another  dry  level  of  abont 
our  miles,  we  reach  Meadow  Creek,  whicli  has  but  little  bottom  land 
ulapteu  to  agriculture,  and  not  sufficient  water  to  irrigate  more  than  a 
cw  hundred  acres.  It  is  probable,  however,  that  a  ditch  could  be 
nought  around  from  Chalk  Creek,  by  which  a  considerable  area  of  the 
•per  level  could  be  rendered  tillable. 
'->rn  Creek,  which  is  about  five  miles  farther  south,  is  flanked  by  a 
iiuticrately-broad  area  of  flat  land,  which  can  be  Irrigated  to  the  full 
xtent  of  the  supply  of  water.  Cove  Creek  Valley,  about  ten  miles 
'>rther  on.  furnishes  but  little  farming  land,  but  contains  some  good 
ii-nzing  Ileitis,  and  is  already  occupied  to  a  considerable  extent  for  this 
impose.  Five  or  six  miles  sonth  is  another  small  stream,  (probably 
'inc  C^'ok,)  where  sufficient  land  for  a  few  farms  might  he  irrigated. 
\—Qin.     -r»-    ,  iiitHdn  «rf  nine  *n  tun  TniW,  we  reach  Indian  Greek, 
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a  tributary  of  Beaver  River,  which  brings  us  into  another  basin.  Al- 
though there  are  two  stage  routes  through  this  section,  there  is  little 
known  respecting  its  water  systems;  in  fact,  (he  very  existence  of  Prouss 
Lake  appears  tt>  be  a  matter  of  doubt-,  and  future  investigations  may 
show  that  this  is  but  a  part  of  the  Sevier  Uivcr  Basin.  This  is  a  differ- 
ent stream  from  I  he  Meadow  Creek,  previously  mentioned  as  coming 
down  from  Hush  Valley.  The  most  reliable  information  received  tends 
to  the  conclusion  that  it  is  a  separate  basin,  anil  that  Heaver  River,  in 
stead  of  running  west  into  an  imaginary  l'renss  Lake,  bends  around  to 
the  north,  and  after  breaking  through  a  low  range-  of  hills  is  lost  in  the 
sandy  soil.  Considering  it  as  a  separate  system,  it  consists  of  Bear 
Itiver  and  its  tributaries,  which  rise  in  the  western  slope  of  the  moun- 
tains before  mentioned. 

There  is  a  considerable  area  of  land  on  Heaver  River  that  can  be  irri- 
gated and  cultivated,  and  the  probability  is  that  its  breadth  might  be 
increased  by  extending  canals  on  the  upper  levels  below  the  mountain 
or  ridge  that  crosses  here.  Passing  over  Beaver  Mountain,  we  reach 
Yellow  Creek,  ■where  there  is  a  fertile  belt,  about  ten  miles  long  and  six 
or  seven  miles  wide,  reaching  from  the  creek  to  about  two  miles  south 
of  Para  wan.  Here  and  at  Beaver  Itiver  aro  some  settlements  and  some 
land  already  under  cultivation.  Between  Parawan  and  Cedar  City  there 
are  a  few  arable  spots,  of  small  extent,  which  aro  already  partly  occu- 
pied. Cedar  City  is  situated  on  Colo  Creek,  a  stream  about  the  size  of 
the  American  Fork,  which  will  irrigate  four  thousand  to  five  thousand 
acres.  Shirt's  Creek,  running  by  Kanarn,  is  flanked  by  a  considerable 
bottom,  but  the  stream  affords  water  sufficient  to  irrigate  only  a  part  of  it- 
West  of  this,  twenty  to  twenty-five  miles,  on  another  branch  of  Beaver 
River,  are  the  celebrated  Vegas  de  Santa  Clara,  noted  as  a  resting-place 
after  the  fatigncs  of  the  desert  march  from  the  west.  By  following 
these  various  streams  as  they  move  north  toward  some  common  reser- 
voir, it  is  probable  a  number  of  irrigable  spots  may  bo  found. 

Crossing  over  the  divide,  which  here  sweeps  round  in  a  semicircular 
form  from  a  southwest  to  a  northwest  direction,  we  enter  the  valley  of 
the  Rio  Virgin,  a  part  of  the  vast  territory  drained  by  the  Rio  Colorado 
of  tho  west.  This  stream,  which  sends  down  a  considerable  volume  of 
water,  is  wide  and  rapid,  ami  consequently  shallow.  It  runs  through 
an  apparently  barren  country,  here  untl  there  cutting  through  rocky 
cliffs  and  lava  ridges,  with  occasional  broad  stretches  of  sandy  land, 
covered  with  a  very  scanty  growth  of  vegetation.  Notwithstanding  the 
unpromising  appearance  of  this  section,  there  are  several  settlements, 
some  of  which  (as  Washington  and  St.  George)  number  several  thou- 
sand inhabitants. 

There  are  some  very  product i \e spots,  and  wherever  water  can  be  ob- 
tained, aud  the  land  irrigated,  the  soil  becomes  very  fertile.  Tho  arable 
areas  around  Toquerville,  thence  tip  tho  river,  are  very  limited,  bnt 
about  Washington  and  St.  George  they  are  more  extensive,  and  the  en- 
tire Santa  Clara  Valley  for  fifteen  to  twenty  miles  in  length,  and  two  to 
three  miles  in  width,  can  be  cultivated.  One  or  two  canals  are.  being 
cut  along  the  ltio  Virgin,  which  will  add  considerably  to  the  cultivable 
area.  This  section,  on  account:  of  its  .semi-tropical  climate,  is  consid- 
ered by  the  Mormons  of  great  importance,  as  they  look  to  it  for  their 
supply  of  cotton,  raisins,  oranges,  ;md  other  products  which  cannot  be 
grown  in  Salt  Lake  Valley. 

In  regard  to  the  vast  regions  east,  of  the  Wahsatch  range,  and  south 
of  the  Uintah  Mountains  lwiongmg  to  the  llio  Colorado  district,  very 
little  is  known.    Strawberry  Creek,  a  tributary  of  the  Uintah  River, 
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runs  through  a  very  pretty  valley  for  twenty  to  twenty-five  miles,  whid 
averages  seven  or  eight  miles  in  width.  The  greater  portion  of  tto 
area  can  he  irrigated,  and  would  produce  good  crops.  The  Uintah  ViV 
ley  is  more  extensive,  and  has  in  it  some  very  good  land,  a  large  p» 
tioD  of  which  may  ho  rendered  suitable  for  culture  by  irrigation,  fix 
which  purpose  the  supply  of  water  is  ample. 

CLIMATE  AND  PRODUCTIONS. 

Within  the  Territory  of  Utah,  every  grade  of  climate,  from  the  cold 
regions  of  the  snowy  Sierras  to  the  semi  tropical  region  of  the  southern 
plains,  is  to  he  found,  hut  the  central  portion,  where  the  greaterpart  of 
the  cultivable  land  is  situated,  has  a  mild  climate,  corresponding  very 
nearly  to  that  of  the  middle  States.  Going  north  and  northeast,  as- 
cending the  mountain  valleys,  the  climate  increases  rapidly  in  severity, 
and  the  growing  seasons  become  shorter.  Generally  the  annual  fall  of 
snow  in  the  valleys  is  small,  seldom  more  than  a  few  inches  in  depth, 
and  it  remains  on  the  ground  but  a  few  hours,  or  days  at  the  farthest 
In  the  vicinity  of  the  higher  mountains  there  are  occasional  injurious 
frosts. 

Wheat,  oats,  potatoes,  and  fruit  are  the  principal  productions,  which 
grow  readily  and  yield  abundant  crops  of  the  best  quality,  the  soil  be- 
ing naturally  adapted  to  their  culture.  Over  one  million  bushels  of 
wheat  were  raised  in  the  Territory  in  1S06,  but  the  ratio  of  increase 
since  that  time  has  not  been  in  proportion  to  the  breadth  of  land  sown, 
as  the  grasshoppers  have  been  very  destructive  for  the  past  three  years. 
Not  only  have  they  injured  the  growing  wheat,  oats,  &c.,  but  where  tie 
ground  has  been  replanted  for  other  crops  they  have  in  some  instances 
cut  the  plants  down  for  the  sixth  time  in  one  season.  The  average 
yield  of  wheat  per  acre,  in  favorable  seasons,  is  twenty-two  to  twenty-sdi 
bushels,  but  in  certain  localities  it  will  reach  much  higher  figures. 

Cache,  San  Pete,  and  Utah  Counties  are  the  principal  wheat-growing 
sections,  not  because  they  produce  more  to  the  acre,  but  because  a 
greater  area  has  been  cultivated  in  this  cereal  in  these  counties  than  in 
others.  It  is  probable  that  the  superior  flavor  and  lightness  of  the 
bread  made  from  wheat  grown  in  this  Territory  are  partly  due  to  the 
alkali  with  which  the  soil  of  the  valleys  is  mora  or  less  impregnated. 

As  is  generally  the  case  throughout  the  Kocky  Mountain  regions, 
oata  grow  luxuriantly,  the  average  yield  per  acre  in  the  Territory  being 
thirty  to  forty  bushels.  It  is  no  uncommon  occurrence  for  the  farmer 
to  cut  an  average  crop  of  sixty  bushels  to  the  acre.  Although  a  large 
amount  of  corn  is  rained,  and  crops  of  forty  to  fifty  bushels  to  the  acre 
ire  produced,  this  canuot  be  considered  a  good  corn-growing  country. 
There  are  many  places  where  tolerably  good  crops  can  bo  raised,  suffi- 
cient to  supply  local  demands,  but  the  corn  does  not  compare  favorably 
with  that  of  the  Mississippi  Valley. 

Sorghum  grows  finely,  aud  it  is  probable  that  in  this  dry  soil,  cou- 
iisting  principally  of  silicates,  and  containing  alkali,  the  production  of 
saccharine  matter  will  bo  greater  than  iu  soil  having  a  larger  propor- 
ion  of  vegetable  mold.  "Whether  beets,  which  grow  large  and  fine  ia 
his  part  of  the  West,  will  produce  a  large  per  centage  of  sugar,  has  not 
">een  thoroughly  tested  on  an  extended  scale. 

Apples,  plums,  pears,  peaches,  currants,  gooseberries,  grapes,  &c, 

ju  be  raised  in  Salt  Lake  Basin  and  south  with  ease,  but  apples  and 

;>cachcs,  especially  the  latter,  will  be  the  chief  horticultural  product 

rhe  average  yield  of  peaches  to  the  acre,  as  shown  by  the  returns,  is 

"  *hr~-  »»i"»dred  bushels:  and  last  year  a  lot  in  Prevo,  twelve  joAa 
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long  and  six  rods  wide,  produced  three  hundred  bushels.    Fur  tlie  past 

ree  years  the  fruit  has  been  seriously  injured  by  the  grasshoppers 
ing  oft'  the  leaves  of  the  trees,  but  the  injury  was  less  than  it  would 

*ve  been  in  a  section  depending  on  rain  to  supply  the  requisite  moisture. 

As  a  grape-growing  region  this  Territory  cannot  compete  with  Cali- 
fornia) or  Southern  New  Mexico,  yet  very  fine  grapes  can  be  raised,  and 
the  Bio  Virgin  section  can  produce  a  quality  equal  to  the  grapes  of  any 
part  of  New  Mexico,  but  the  area  is  limited. 

The  potato  grows  to  a  large  size,  is  of  fine  quality,  and  yields  heavy 
crops.  There  are  several  fields  of  lucera,  which  is  used  to  feed  the  cattle 
of  the  villages  when  the  pasturage  in  the  vicinity  proves  insufficient. 

Very  few  of  the  valleys,  except  those  in  the  mountains,  furnish  any 
timber  of  importance ;  but,  as  a  general  rule,  a  supply  can  be  obtained 
from  the  neighboring  ranges,  chiefly  pine  and  fir. 


COLONISATION. 

The  settlement  of  countries  by  colonies  is  by  no  means  new.  The 
children  of  Israel  went  to  the  land  of  Canaan  as  a  colony.  Athens  and 
Borne  were  founded  as  colonies,  audit  is  well  known  that  much  of  New 
England  was  settled  in  this  manner.  Of  late  years  few  colonies  have 
been  founded,  and  settlements  have  been  by  individnal  effort.  The 
laws  relating  to  Government  land  require  that  titles  pass  directly  to 
an  individual,  and  no  combined  effort,  no  cooperation  is  recognized. 
Hence,  when  a  colony  undertakes  to  acquire  a  title  to  Government  land, 
there  are  great  difficulties ;  for,  as  soon  as  the  location  is  made,  squatters 
and  land  speculators  rush  in,  and  appropriate  whatever  lands  they  can 
Beize,  not  in  good  faith,  but  that  they  may  realize  more  or  less  on  the 
rise  in  the  price  of  land,  caused  by  those  who  do  come  in  good  faith. 
Wbere  there  are  railroad  grants  covering  one-half  of  the  region,  the 
difficulties  are  proportionally  diminished. 

The  objects  to  be  secured  in  organizing  a  colony  may  be  definitely 
stated:  First,  to  secure  choice  and  cheap  land;  second,  to  divide  such 
land  equitably  among  the  members;  third,  to  build  a  town,  centrally 
located,  that  each  may  have  a  share  in  the  increased  value  of  town 
and  of  country  property,  and  that  there  may  be  the  advantages  of 
schools,  churches,  and  good  society  at  an  early  day ;  fourth,  to  obtain 
reduced  rates  on  freight  and  passage;  and  fifth,  to  prohibit  the  sale  oi 
intoxicating  liquors  and  the  introduction  of  gambling  establishments. 
Theoretical  ideas  are  of  little  value  unless  enforced  by  practical  exam- 
ples. The  most  noticeable  recent  example  is  that  of  the  Union  colony, 
the  center  of  which  is  the  town  of  Greeley,  in  Weld  County,  Territory 
of  Colorado. 

A  visit  was  made  to  Colorado,  late  in  the  fall  of  13G9,  by  a  gentle- 
man interested  in  the  formation  of  a  colony,  when  the  remarkably  fine 
climate,  the  fertile  soil,  the  abundance  of  minerals,  and  the  majestic 
scenery  attracted  his  attention.  Almost  every  part  oi"  the  United  Blah's 
had  been  previously  visited  with  a  view  to  impart  information  on  the 
best  locaUties  for  those  seeking  new  homes  on  cheap  lands,  and  it  was 
seen  that  Colorado  offered  many  inducements,  an  important  one  being 
its  freedom  from  malarious  diseases.  But  it  was  seen  that  to  remove  so 
far,  In  the  common  isolated  method,  would  entail  hazards  of  no  ordinary 
oharacter,  and  ,at  .the  .best  .it  would  ,be  .many  (ycars  .before  ,the  .settler 
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would  have  schools  anil  churches  ncnr  liim,  while  the  expense  reqiiai 
to  prepare  for  emigration  presented  a  formidable  obstacle.  The  nit 
plan  promising  much  success  was  to  organize  a  colony  of  several  k» 
clroil  families,  that  a  large  body  of  land  might  bo  acquired,  and  that* 
schools  anil  churches  might  ho  bnilt  by  a  common  fund. 

Tlon.  Ilorace  Greeley,  having  been  consulted,  entertained  the  prapNt 
lion,  and  a  call  was  made,  December  7,  through  the  columns of  tb*$* 
York  Tribune.  The  plan  of  organization  was  substantially  as  aetfiri 
above,  anil  the  responses  were  numerous.  December  *J3,  a  public  tueethf 
was  held,  ami  Mr.  Greeley  was  appointed  treasnrer.  A  locating  commite 
was  sent  out,  in  February,  1 S70,  various  parts  of  the  Territory  were  riatti 
and  a  selection  was  finally  made,  April  5,  on  the  Cache  a- la  Poodft. 
live  miles  above  when'  it  empties  into  the  South  Platte,  twenty  m3e> 
from  the  liocky  Mount  ains,  and  on  the  line  of  the  Denver  Pacific  Railr 
midway  between  Denver  and  Cheyenne,  fifty- Jive,  miles  from  each. 

About  twelve  thousand  acres  of  land  were  bouglrt  of  the  railroad 
company,  and  two  thousand  from  preen ip tors  and  squatters.  Tlicalta- 
uatc  sections,  belonging  to  the  Government,  were  to  bo  homesteads] 
and  preempted.  In  addition,  a  contract  was  made  with  the  railroad 
for  fifty  thousand  acres  more,  running  for  three  years.  The  Commis- 
sioner of  the  General  Land  Office,  at  Washington,  bad  been  visited  for 
the  purpose,  of  obtaining  the  privilege  of  having  the  Government  land 
kept  out  of  market  until  the  colonists  could  go  on  from  the  States,  and 
application  was  made  to  several  members  of  Congress,  but  nothing 
seemed  likely  to  be  done,  and  the  attempt  was  abandoned.  Howern, 
a  remedy  was  found,  which  was  not  at,  lirst  fully  recognized.  As  sotn 
as  the  location  was  deiiiiitely  made,  a  charter  was  taken  out,  under  the 
territorial  law.of  Colorado,  for  a  series  of  irrigating  ditches,  which  pne- 
tically  gave  not  only  control  of  all  the  alternate  Government  sections 
adjoining  those  held  in  fee,  but  also  of  all  the  land,  whether  belonging 
to  the  railroad  or  Government,  which  the  ditches  might  cover;  for  the 
company  were  empowered  to  charge  such  a  sum  per  aero  for  the  me  of 
water  as  made  them  masters  of  the  situation,  and  this  has  been  made 
manifest  by  the  fact  thai,  they  are  not  troubled  with  squatters  or  specu- 
lators. Had  the  country  been  ono  where  irrigation  is  not  required,  they 
would  undoubtedly  have  met  with  great  difficulties.  The  sum  fixed 
upon  for  mcniltcrship  was  $130,  and  $."»  in  addition  for  expenses.  The 
number  of  members  paying  the  full  fee  was  about  six  hundred  and 
thirty,  and  the  total  receipts  by  the-  treasurer,  abont  9100,000.  The 
land  purchased  was  divided  as  follows :  A  section  of  six  hundred  and 
forty  acres,  a  mile  square,  was  laid  off  for  a  town,  and  divided  into  lots 
ranging  from  LM  to  liud  feet  front.  Adjoining  the  town  came,  first,  lots 
of  live,  next  ten,  next  twenty,  and  next  forty  acres,  each  of  which  was 
appraised  as  being  worth  $1>>I),  and  members  were  to  choose  which  they 
vouhl  take.  A  member  could  homestead  a  Government  half -quarter 
section,  the  fees  on  which  would  he  paid,  and  have  the  use  of  water  for 
lis  share,  or  he  could  preempt  the  same  amount  and  have  water.  Tlias 
in-  the  smaller  parcels  have  been  considered  preferable  to  tho  larger 
»>es:  but  all  are  held  in  esteem,  and  plowing  and  improvements  have 
..■ogressed  about  equally  over  the  whole  domain.  The  lots  within  the 
own  are  sold  to  the  members  at  8^5  for  inside,  ami  £30  for  corner  lots, 
,tiid  the  sums  received  are  to  be  devoted  to  jjchuol  purposes  and  general 
improvements.  About  one  hundred  lots  are  held  in  reserve,  to  bo  sold 
"•realtor  at  an  advanced  price,  for  tho  use  of  schools. 

Vrrangeuicnls  had  been  made  with  railroad  companies  at  New  York, 
'""'•"i   ft'iiiiiF,,,  <'i<'v«lund.  niid  'ihi'-i;.'",  f"r  tho  '   "isportation  of  the 
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lists  at  a  reduction  in  rates  of  about  one-third,  ami  early  in  May  they 
n  to  arrive.  The  weather  was  cold,  there  were  no  honses,  and,  al- 
gh  a  ron  tract  had  been  made  for  7(1,000  feet  of  lumber,  it  was  not 
led,  and  them  was  considerable  suffering.  The  first  relief  was 
ined  in  buying:  honses  at  a  town  fire  miles  distant,  and  in  hauling 
i  to  the  ground  with  ox-teams;  and  a  largo  building  was  bought  at 
,-enne,  and  transported  in  sections  on  the  cars.  It  was  several  weeks 
re  any  considerable  quantity  of  lumber  could  be  obtained,  but  finally 
a  were  large  arrivals  from  Chicago  and  other  points.  For  some  time. 
G  was  considerable  dissatisfaction.  All  were  strangers  to  each  other, 
>  were  suspicions,  and  the  ofliecrs  were  charged  with  inefficiency, 
ect,  and  even  with  dishonesty.  Much  of  the  discontent  was  bred  by 
a  who  expected  to  get  a  better  chance  than  others,  and  much  bj'  the 
idding  appearance  of  the  country.  Where  irrigation  is  a,  necessity 
Efrnss  has  a  brown  appearance  at  all  seasons  of  the  year ;  and,  as  the 
ii  contracted  for  was  not  completed,  many  thought  it  doubtful 
ther  life  could  be.  sustained.  A  visit  toseveial  ranches,  a  fewmiles 
rat,  always  disjiclled  the  illusion.  Water  came  into  the  town  about 
1st  of  June,  gardens  and  small  fields  were  planted,  and  by  the  1st 
uly  vegetation  grew  with  remarkable  rapidity.  Experience  has 
onstrated  that  the  soil  is  remarkably  fertile,  and  that  if  there  should 
ny  difficulty  it  will  be  in  disposing  of  surplus  crops;   but  of  this 

0  need  bo  little  fear,  as  the  hundreds  of  mines  and  mining  towns 
•  by  will  always  afford  a  good  market. 

le  working  or  the  official  machinery  of  the  colony  has  been  reason- 
harmonious.  Therchave  been  jealousies,  unkind  remarks,  ungrate- 
expressions,  and  some  aspirations  for  position,  but,  in  the  main,  mat- 
have  been  kept  well  in  hand.  Tho  locating  comniilteo received  fair 
es  for  their  services;  the  superintendent  was  paid  £7  a  day  until  the 
die  of  July.  The  president  refused  to  receive  any  reward  after  the 
week  in  May,  and  the  only  office  to  which  any  salary  is  now 
died  is  that  of  secretary.  The  property  is  held  in  (rust  by  a  board 
rustees,  who  grant  deeds  to  members  in  fee  whenever  they  make,  im- 
:ements  on  the  land  they  have  selected,  either  within  the  town  or 
heir  outlying  land,  and  the  charter  for  the  irrigating  ditches  is  held 
hem  in  trust.  When  members  receive  their  deeds  they  arc  entirely 
ipcodent  of  the  colony,  although  they  arc  members,  inasmuch  as  each  > 
Is  a  certificate  which  entitles  hitu  to  the  use  of  water  for  all  time; 
in  the  election  of  officers  he  has  one  vote.  Xo  member  can  hold 
e  than  ouo  share,  and  he  can  buy  of  the  colony  no  more  than  one 
dred  and  sixty  acres  of  land  ;  but  lew  have  bought  so  much.  Tho 
i  and  daughters  of  a  member,  if  of  age,  can  hold  shares.  The  plan 
er  which  this  colony  was  organized  has  worked  extremely  well,  and 
he  formation  of  other  colonics  which  are  about  to  join  it,  without 
charge  above  cost  of  land  orcharterprivilegos.onlyu  few  unimport- 
changes  have  been  thought  desirable.  At  the  close  of  the  year, 
:  is,  when  the  town  was  nine  months  old,  there  were  nearly  fourhun- 
i  and  fiftv  houses,  many  of  them  Targe  and  well  finished ;  about  twenty 
es  of  all  kinds,  some  of  them  ii  is; -class,  both  in  regard  to  appear- 
■,'.  of  buildings  and  stock  of  goods:  mechanics  el*  all  kinds,  a  weekly 
spaper.  three  schools,  and  a  population  of  at  least  one  thousand  souls. 
iiqtior  is  sold  in  the  place,  nor  is  there  a  gambling  establishment  of  any 
1.  Perhaps  three-fourths  of  the  members  belong  to  some  religious 
omiuation.    The  navigation  of  the  river  on  which  the  town  is  situ- 

1  is  to  be  improved  for  the  purpose  of  limiting  t  iitiber  from  the  moan- 
iS,und  extensive  saw-mills,  us  well  as  other  mills  aro  to  be  erected. 
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The  experience  of  tlie  colony  in  irrigation  is  favorable.  It  mafca 
farming  a  scientific  pursuit.  Tke  expense  and  labor  are  by  no  man 
formidable,  and  tbe  colonists  are  found  to  adapt  themselves  to  thai 
requirements  without  any  difficulty  whatever.  The  incentive  is,  lap 
crops;  thirty  bushels  of  wheat,  iifty  of  oats,  forty  of  barley,  anatn 
hundred  anil  fifty  of  potatoes  being  a  probable  average.  Finally,  ill 
success  seems  to  arise  mainly  from  adopting  an  organization  that  gi™ 
to  tbe  producer  those  profits  which,  under  other  conditions,  are  appn> 
priated  by  speculators  and  capitalists. 


CHINESE  LABOR  IN  AGRICULTURE. 

The  public  mind,  within  the  last  three  years, has  been  much  exercised  ■ 
upon  the  subject  of  Chinese  immigration.  Alarming  predictions  hart 
been  uttered  as  to  the  probable  increase  of  this  movement  when  once 
the  starving  masses  of  Asia  shall  have  been  attracted  to  it-  Among 
these  gloomy  forebodings  is  the  reduction  of  the  wages  of  our  own  la- 
boring populatiou  to  the  starvation  prices  of  Asia.  Speculations  as  to 
the  influence  upon  our  political  institutions  of  the  enfranchisement  of 
these  Orientals  have  not  been  wanting.  Fears  are  expressed  that  our 
entire  social  system  is  to  be  overwhelmed  by  the  sudden  irruption  of  the 
great  masses  of  heathenism,  and  the  progressive  forces  of  civilization 
are  to  bo  overborne.  The  movement,  however,  has  of  late  received 
more  careful  study;  and,  as  tho  facts  of  observation  have  been  multi- 
plied, uot  only  have  the  intelligent  minds  of  tho  nation  emancipated 
themselves  from  their  first  apprehensions,  but  even  the  popular  uneasi- 
ness has  measurably  subsided.  The  revolution  which  this  importation 
of  cheap  labor  is  destined  to  work  in  our  social  system  now  promises  to 
take  place  so  quietly  and  so  gradually,  that  even  the  most  sensitive  of 
our  vested  interests  may  not  bo  seriously  disturbed. 

The  movement  so  far  has  not  assumed  proportions  at  all  alarm- 
ing. According  to  the  reports  of  the  Bureau  of  Statistics  of  the  Treas- 
ury Department,  tho  total  number  of  alien  passengers  arriving  in  the 
United  States,  during  the  period  commencing  with  1S20  and  closing  wifli 
'  tho  third  quarter  of  1870,  was  7,448,922,  of  which  number  108,610,  or 
less  than  H  per  cent,  wcro  from  China.  The  immigration  from  Japan 
and  all  other  Asiatic  countries  could  but  slightly  increase  this  propor- 
tion. This  Mongolian  influx  was  almost  imperceptible  prior  to  18JH. 
From  1820  to  18-10  the  number  of  arrivals  was  but  11.  From  1811  to 
1S52,  inclusive,  the  whole  number  was  35.  In  1853  the  report  of  gold 
discoveries  upon  onr  Pacific  Coast  seems  to  have  mado  some  impression 
•ipon  the  conservative  Chinese,  for  in  that  year  there  were  reported  i" 
irrivals,  a  number  nearly  equaling  all  tlie  previous  arrivals.  The  year 
'854,  however,  witnessed  a  sudden  enlargement  of  Chinese  immigni- 
liou,  the  aggregate  number  of  arrivals  being  13,110,  a  number  not  Bnb- 
ioquently  equaled  until  1861).  From  1855  to  1807  inclusive,  the  annual 
irrivals  fluctuated  between  2,500  and  7,500,  rising  in  1808  to  10,CS4,and 
'ilS09  to  14,902.  During  the  first  three  quarters  of  1870  tho  aggregate 
vas  11,051,  showing  a  falling  off  of  20  per  cent,  as  compared  with  the 
corresponding  period  of  1869.  The  immigration  of  Chinese  females  com- 
menced in  1867.  During  the  years  ending  June  30,  1807, 186S,  1369, 
•M  1870,  tho  arrivals  were  8,  4C,  974,  and  1,110  respectively,  making 
■ -itntal  number  of  .Chiqpsc  female  immigrants,  2,144.   The  grand  total 
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of  arrivals  of  Chinese  immigrants,  male  and  female,  during  the  last  half 
century,  is  bnt  about  one  twenty-fifth  of  the  arrivals  from  Ireland  and 
Germany  alone  during  the  same  period. 

In  the  character  of  these  immigrants,  and  in  the  motives  which  are 
known  to  have  generally  prompted  them  to  seek  our  shores,  is  found  an 
ample  quietus  to  the  exaggerated  alarm  which  this  movement  at  first 
excited.  Scarcely  one  eaii  ho  found  among  these  coolie  immigrants 
who  come  hither  with  any  purpose  of  immanent  settlement.  The  Chi- 
naman expects  to  return  to  the.  "Howcry  Laud"  with  a  competence  for 
life,  the  result  of  a  few  years  of  patient  industry  and  self-denial  in  this 
land  of  high  wages.  It  is  stated  that  a  capital  of  &>00  is  ample  to  ena- 
ble the  coolie,  upon  his  return  home,  to  live  in  comparative  ease  and  in- 
dependence, to  enjoy  among  his  un traveled  countrymen  the  considera- 
tion of  a  great  adventurer,  and  to  move  in  a  higher  circle  of  society. 
But  these  worldly  considerations  arc  by  no  means  the  most  powerful  of 
the  motives  urging  Ms  return  to  his  native  land.  His  great  desire  isto 
be  buried  with  his  ancestors.  To  secure  this  point  lie  stipulates  with 
his  employers,  or  with  the  Chinese  associations  with  which  he  affiliates 
after  his  arrival  in  America,  that,  in  case  of  his  death  in  this  country, 
his  body  shall  be  sent  back  to  his  native  village  for  interment. 
The  carrying  trade  in  dead  Chinamen  has  already  attracted  attention, 
and  is  increasing  as  the  tide  of  immigration  rises. 

The  feeling  which  prompts  these  stipulations  is  not  a  mere  exag- 
gerated patriotism ;  it  is  the  outgrowth  of  religious  faith.  Though  the 
Buddhist  system,  as  explained  by  its  authoritative  expounders  to  the  in- 
telligent and  educated  classes,  seems  to  be  very  deficient  and  intangible 
in  its  dogmatic  basis,  the  common  people  have  ingrafted  upon  it  a  pop- 
ular mythology  which  secures  the.  most  unquestioning  faith.  The  influ- 
ence of  this  popular  belief  upon  the  family  organization  of  this  singular 
people  deserves  especial  mention.  Deceased  relatives  are.  always  buried 
iu  a  locabty  supposed  to  be  under  the  care  of  an  imaginary  spirit  of 
good  luck,  generally  called  "l-'ung  Sohny."'  Under  tho  inspiration  and 
protection  of  this  divinity  it  is  believed  that  the  spirits  of  departed  an- 
cestors will  be  able  to  exert  a  favorable  influence  upon  the  worldly  affairs 
of  their  descendants.  Ilencc  the  coolie  desires  to  return  to  the  locality 
around  which  these  ancestral  influences  play.  Again,  the  ancestor  him- 
self is  dependent  upon  the  offerings  of  mock  money  upon  his  grave  by 
his  descendants  to  enable  him  to  purchase  exemption  from  the  tortures 
of  tho  Buddhist  purgatory.  The  coolie  expects  the  same  services  from 
his  descendants.  This  association  of  the  interests  of  different  genera- 
tions gives  the  family  organization  a  controlling  influence  iu  Chinese 
society.  The  practical  effect  is  to  destroy  almost  all  desire  of  perma- 
nent expatriation.  The  law  of  tho  empire  further  makes  this  a  capital 
offense ;  but  under  the  diplomatic  pressure  of  European  governments  in- 
terested in  the  coolie  trade  this  law  is  now  a  dead  letter. 

The  Chinese  coolie  seldom  or  never  removes  bis  wife  or  family  from 
bis  original  domicile.  They  aro  left  to  represent  his  home  interest  with 
bis  ancestral  divinities.  The  women  sure  still  less  inclined  to  travel  than 
the  men.  Without  any  education  or  mental  development,  Chinese 
females  cherish  exaggerated  terrorsof  the  fierce"  outside  barbarians,"  and 
of  the  tempestuous  seas.  A  number  of  liigher-cla^s  females  have  arrived 
in  this  country,  the  wives  of  intelligent  merchants  and  business  men, 
whose  belief  in  the  popular  creed  is  not  more  profound  than  that  which 
tho  ancient  philosophers  cherished  for  the  classic  mythology ;  but  of  tho 
laboring  classes  it  is  believed  that  not  a  single  instance  of  this  character 
has  yet  been  reported.    In  regard  to  the  recent  remarkable  increase  in 
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the  importation  of  females  from  China,  tlieru  arc  painful  fuels  of  fa* 
development  which  show  thut  tlioy  arc  brought  to  this  country  tmya- 
poses  of  public  prostitution — ;i  nefarious  traffic  in  which  both  Awn- 
can  and  Chinese  enterprise,  is  enlisted.  Women  arc  at  a  great  discount 
in  China,  as  in  all  heathen  countries.  They  are  soltl  by  their  parents!* 
escape  starvation.  The  wife  and  daughters  of  a  bankrupt  Chineseoe 
sold  among  his  other  (tttods  and  chattel*  to  meet  tho  demands  of  rapacious 
creditors.  Aluny  immigrants  to  this  country  were  compelled  to  raoct 
gage  ilu-ii-  families  in  order  to  pay  their  passage- money,  lint,  aaii 
this  legal  trallie  did  not  suffice  to  meet  the  bestial  demands  of  on 
Christian  civilization,  it  is  understood  that  a  regular  system  of  piracj 
in  the  rhiTund  maritime  provincesof  China  overridestho  weak  local  police 
;md  seizes  whole  villages,  holding  the  rich  for  ransom,  and  selling  the  poor 
into  slavery.  This  system  of  piracy  was  illustrated  by  a  placard  latek 
posted  in  the  streets  of  San  Francisco  by  a  Chinaman,  reciting1  thcabdnc- 
lion  of  his  sister  by  these  wretches,  and  her  transportation  to  a  brothel  m 
that  American  city.  Tho  facts  were  made  public  in  a  legal  investigation 
It  is  evident,  that  with  tho  Chinese  female  immigration  already  second, 
no  permanent  family  organization  can  be  expected,  and  that  consequently 
the  Chinese  race,  will  not  bo  propagated  in  this  country.  Their  continu- 
ance as  apart  of  our  population  is  then  limited  to  the  natural  life  of  the 
immigrant.  Nothing  in  their  deportment  points  to  any  permanent 
assimilation  with  our  social  system.  That  the  present  aggregate  of 
Chinese  in  this  country  will  probably  be  greatly  enlarged  in  coming 
years  there  is  little  room  to  doubt;  but  that  they  will  become  interested 
in  our  political  affairs,  or  that  they  will  ever  amount  to  a  considerable 
part  of  our  population,  does  not  appear  from  any  facts  yet  developed. 
Certain  parties  and  interests  iu  this  country  are  demanding  legukv 
(ion  which  shall  restrict  or  prohibit  the  further  importation  of  then 
cheap  laborers.  It  is  not  at  all  likely,  however,  that  such  unanimity  of 
public  sentiment  will  be  secured  asis  necessary  to  secure  this  ad  verse  legit 
lation.  By  a  majority  of  two-thirds  of  both  houses  of  Congress,  ratified 
by  three-fourths  of  the  State  legislatures,  all  political  disqualifications 
arising  from  "  race,  color,  or  previous  condition  of  servitude,"  have  been 
abolished.  To  revive  in  tho  case  of  the  Asiatic  the  restrictions  and 
disabilities  that  have  just  been  removed  from  the  African;  to  nar- 
row down  a  broad  principle  of  the  universal  brotherhood  of  mankind  to 
which  this  nation  was  educated  only  through  bloodshed  and  suffering,  will 
require  a  majority  equal  to  that  by  which  the  fifteenth  amendment  wai 
ingrafted  upon  our  organic  law.  It  will  require  also  a  repudiation  of 
'.he  Burlingamu  treaty.  It  is  scarcely  possible  that  the  American  peo- 
ile  can  be  persuaded  upon  mere  theoretical  consideration  to  re- 
ical  their  late  organic  legislation,  or  to  repudiate  their  public  faith. 

That  the  introduction  of  cheap  Asiatic  labor  upon  an  extended  scale 
nay  ultimately  affect  some  of  our  industries  is  possible.  Labor-saviug 
iiachiuery  has  been  doing  the  same  with  every  improvement  that  has 
wen  introduced,  yet  no  one  would  now  be  willing  to  go  baek  to  tho 
■"vs  of  primitive,  nule  processes.    Jthas  been  found  that  the  disorgun- 

-  ttion  of  industry  resulting  from  past  improvements  of  this  character 
-,.i  been  but  temporary  and  superficial — preliminary  to  higher  organi- 

i 'ion  of  productive  and  financial  interests.  They  have  been  found  to 
— *vate  and  ameliorate  the  laborer  himself.  Labor-saviug  processes 
-'..'0  much  of  tho  drudgery  which  once  oppressed  the  heart  and  brain 
.mi  muscles  of  the  toiling  laborer.     Machinery  is  now  the  mad-sill  ot 

—  "iy.  While  it  has  cheapened  production  by  superseding  useless  and 
jj-o'i-i  »ii-nr.«KSPa  nf  hstnd  labi"\  i*  ha*,  hy  enlarging   production, 
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ad  to  the  workman  ft  higher  and  more  remunerative  scope  of  cm- 
nent.  English  looms  now  represent  the  force  of  millions  of  men, 
English  weavers  arc  paid  much  larger  wages,  in  comparison  with 
oat  of  support,  than  the  Chinese  and  Indian  artists,  whose  exquisite 
mansuip  has  lately  been  undersold  in  their  owu  markets  by  the 
lets  of  English  machinery.  It  is  within  the  recollection  of  per- 
now  living  that  the  introduction  of  spinning  machinery  into  Eng- 
was  resisted  by  mob  violence,  as  biking  the  bread  out  of  the  mouths 
s  laborer.  It  is  believed  that  the  alarm  of  the  laboring  population  at 
respective  rivalry  of  the  Chinese  is  premature  and  unfounded.  On 
intrary,  it  is  thought  that  the  introduction  of  these  cheap  laborers, 
i  superseding  the  hand  labor  of  our  native  and  naturalized  popula- 
te many  elementary  processes,  will  open  up  to  the  latter  higher 
oymont,  based  upon  the  increased  production  that  will  ensue.  For 
nee,  it  is  claimed  that  the  immense  mineral  resources  of  Missouri 
hindered  in  development  by  the  lack  of  cheap  labor,  and  that, 
60,000  Chinese,  working  with  their  mechanical  regularity  and 
rages,  an  aggregate  production  of  000,000  tons  could  be  secured — 
nount  equal  to  our  total  importation  of  iron.  This  immense  mass 
-odoctive  industry  would  give  rise  to  more  varied  and  intellectual 
oyment  lor  the  native  population.  All  the  brandies  of  mannfae- 
.  into  which  iron  enters  as  a  constituent  material,  would  feel  the 
il  impulse  of  a  cheaper  raw  material,  and  would  afford  their  fin- 
.  products  at  lower  prices,  thus  stimulating  consumption,  aud  awak- 
i  a  still  greater  demand  in  the  market.  All  branches  of  trade  and 
ortation  would  sympathize  with  the  increased  production,  and 
a  enlarge  their  activities  accordingly,  indefinitely  expanduig  the 
for  employment  of  our  intelligent  native  population,  now  laboring 
is  lucrative  aud  less  dignified  occupations.  Machinery  has  greatly 
iated  farm  labor,  but  not  to  so  great  an  extent  as  in  manufactures. 
ral  of  its  heavier  processes,  especially  iu  soil  manipulation,  await 
esults  of  inventive  genius,  which  is  now  devising  improvements. 
I  the  drudgery  of  these  elementary  operations  can  be  devolved 
machinery,  they  must  still  be  borne  by  human  nerve  and  muscle, 
jostly  labor  of  our  American  population,  applied  to  these  rudiment- 
asks,  seriously  narrows  the  profits  of  fanning  enterprise,  and  eouso- 
tly  tends  to  drive  capital  into  better-paying  investments.  This 
i  reacts  against  the  interests  of  labor,  by  lessening  the  demand, 
consequently  cutting  down  wages.  The  Americau  laborer  is  tho 
intelligent  of  his  class  in  the  world.  With  his  increased  intclli- 
i  a  higher  grade  of  wants  and  necessities  is  developed,  requiring 
abundant  means  of  support.  Any  modification  of  our  social  or- 
fhich  tends  to  contract  his  means  of  subsistence  is  anti-democratic 
•eactionary.  For  the  present  the  cheap  Government  lauds  of  our 
c  domain,  and  tho  wonderful  liberality  of  the  laws  regulating  their 
>sal,  offer  to  the  agricultural  laborers  of  our  older  States  a  con- 
■  refuge  agaiust  the  pressure  upon  wages,  by  drawing  off  their  sur- 
of  laboring  force.  Unl,  with  the  increasing  activity  of  disposal, 
lino  will  come  when  the  public  lands  will  have  passed  into  tho 
8  of  private  owners,  aud  this  refuge  of  eastern  labor  will  have 
cut  off.  If  our  democratic  civilization  is  to  be  maintained,  we  must 
■B  that  time  secure  some  other  refuge,  some  reorganization  of  social 
s,  which  will  save  the  interests  of  the  laborer  and  preserve  to  him 
dl  share  of  the  products  of  industry. 

is  problem  in  social  science  is,  then,  no  less  important  to  tho  laborer 
to  the  capitalist.    The  question  of  present  interest,  however,  is  to 
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coordinate  this  new  element  of  cheap  labor  in  such  a  way  as  not  to  I 
supersede  tho  employment  of  higher-priced  native  labor.  It  is  submit  j 
ted  that  cheap  labor  will  operate  in  the  same  general  direction  as  labor- 
saving  machinery ;  that,  by  cheapening  production,  it  will  open  op  awn 
numerous  sources  oi'  employment,  of  higher  grade  and  of  better  wage*. 
American  labor,  if  it  continues  to  hold  its  relative  weight  in  its  comix. 
nation  with 'capital,  must  develop  increasing  efficiency  in  producing 
results.  If  so,  it  must  be  emancipated  from  the  drudgery  of  thosBde- 
luentary  operations  from  which  machinery  lias  already  partially  relieved 
it.  Labor  must  be  more  intellectual,  and  the  native  laborer  must  aspire 
to  a  larger  share  of  the  labor  of  direction.  Tho  employment  of  China- 
meu  will  tend  to  secure  these  essential  points.  Whilo  relieving  the 
American  laborer  from  tho  rudimentary  task-work  <«' agriculture,  Chine* 
cheap  labor  will  impart  an  impulse  to  production,  as  machinery  has 
done,  opening  new  sources  of  employment.  In  these,  his  conservative 
habits  and  his  mechanical  intelligence  will  forbid  his  rivalry  with 
American  labor.  lie  is  an  excellent  imitator,  and  will  perform  with  the 
exactness  of  machinery  the.  operations  intrusted  to  him,  but  he  has  no 
vivacity  of  invention  to  lead  him  beyond  those  prescribed  limits.  These 
conclusions,  though  in  a  measure  hypothetical,  nro  supported  by  tit 
agricultural  and  commercial  press  of  the,  country  in  general,  and  seem 
to  bo  gaiuhi.g  ground  in  public  opinion.  Of  course,  their  real  value  can 
be  finally  tested  only  by  experiment. 

Leaving  out  of  view  such  theoretical  considerations,  and  estimating 
tho  experiment  of  Chinese  labor  in  this  country  from  tho  results  it  has 
already  achieved,  its  success  seems  to  be  assured.  The  patient  docuitj 
and  remarkublo  facility  of  imitation  of  these  immigrants  enable  them 
quickly  to  learn  any  routine  operation.  They  have  no  wasteful  habits, 
;iud  hence  the  same  amount  of  raw  material  goes  farther  in  their  hands 
than  in  those  of  tho  nativo  or  naturalized  laborer.  Their  mechanical 
exactitude  and  singular  carefiUncss  in  perfonnmg  their  tasks  will  go 
far  to  relieve  tho  labor  of  superintendence.  Then-  constant  industry, 
plying  their  hireling  tasks  with  as  great  diligence  as  though  working 
entirely  tor  themselves,  makes  their  labor  especially  profitable.  Their 
habit  of  boarding  themselves  relieves  tho  family  of  the  farmer  from  that 
invasion  of  domestic  help  which  often  imposes  a  serious  burden,  both 
of  labor  and  of  subsistence. 

In  tho  cotton  industry  of  the  South,  and  in  the  silk  and  tea  culture  of 
tho  Pacific  coast,  they  find  themselves  especially  at  home.  In  these 
pursuits,  requiring  such  an  endless  variety  of  manipulation,  kho  carerol 
and  mechanical  Mongolian  will  find  special  adaptation,  supplying  a 
kind  of  labor  which  can  be  obtained  from  no  other  source.  He  will  in 
hue  adapt  himself  to  other  branches  of  agriculture,  with  results  not 
ess  decisive.  Tho  experiment  lias  been  inaugurated,  and.  fiom 
iresent  appearances  seems  destined  to  receive  a  fan-  and  full  triaL 


MODES  AND  RESULTS  OF  IRRIGATION. 

The  work  of  irrigation,  a  necessity  of  our  agriculture  in  a  large  and 
-remising  portion  of  its  area,  is  attaining  systematic  development,  and 
-ssnming  larger  proi>ortions  with  the  settlement  (and  especially  col- 
loizatiou)  of  tho  plains  and  mountain  valleys  of.  onr  Territories.  The 
T"'"on  Colony  at  (li-filey.  Colorado,  furnishes  an   illustration  of  the 
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latest  modes  of  operation,  the  coat  and  capacity  of  works,  with  some 
indications  of  pecuniary  results. 

Going  from  the  Eastern  States,  as  the  people  of  Greeley  have  done 
under  the  organization  of  this  Union  Colony,  and  being  almost  wholly 
an  agricultural  people,  with  no  speculative  views  in  regard  to  mining  or 
other  uncertain  pursuits,  a  great  problem  was  presented  in  regard  to 
irrigation.  It  is  to  be  understood  that  rain  falls  so  seldom  in  Colorado 
that  no  dependence  can  be  placed  upon  it  in  growing  crops,  except  dur- 
ing March,  April,  and  May,  when  there  is  cither  snow  or  rain  sufficient  to 
germinate  the  small  grains.  After  this  time  the  ground  becomes  so 
dry  that  any  kind  of  planted  crop  must  perish  without  irrigation.  The 
only  possible  chance,  then,  for  the  farmer  .to  grow  profitable  crops  is  to 
construct  canals  to  convey  the  water  of  rivers  in  such  a  manner  that 
it  may  be  conducted  over  the  fields. 

Perhaps  there  is  no  more  forbidding  prospect  to  the  settler  than  tun 
necessity  for  an  expenditure  of  several  hundreds  or  thousands  of  dol- 
lars that  the  want  of  rain  may  be  supplied,  and  the  mind  instantly 
suggests  that  there  is  a  country  where  rain  is  always  sure ;  but  when  it 
is  considered  that  by  means  of  irrigation  crops  are  always  certain,  that 
the  farmer  bids  defiance  to  the  drought,  aud  that  the  yield  is  nearly 
three  times  greater  than  elsewhere,  it  is  apparent  that  great  advan- 
tages may  arise.  In  the  case  of  the  Greeley  Colony,  the  cost  of  con- 
structing irrigating  canals  has  been  from  $1  to  $3  an  acre.  The  right 
to  nse  the  water  ha3  been  attached  to  the  real  estate  in  perpetuity,  with 
no  other  expense  than  the  cost  of  repairs  and  superintendence.  Else- 
where in  the  Territory  and  in  Sew  Mexico  farmers  make  their  own 
ditches  as  a  neighborhood  enterprise,  which  is  practicable  only  when 
the  ground  is  favorable ;  or,  companies  are  formed  and  an  annual  water 
rent  is  laid,  ranging  from  $1  to  $2  60  per  acre.  In  towns,  such  as  Den 
ver,  the  annual  charge  tor  water  on  an  ordinary  building  lot  is  from  $5 
to  810.  In  Greeley  an  assessment  has  been  made  of  82  50  for  each  town 
Jot,  and  $5  for  five  or  ten  acre  lots,  for  the  season,  which  will  bo  amply 
sufficient  to  cover  all  expenses. 

This  colony  early  felt  the  importance  of  obtaining  a  knowledge  of  tho 
best  method  of  irrigation,  so  that,  if  possible,  material  mistakes  might 
be  avoided;  and  accordingly  a  farmers' club  was  established,  meeting 
weekly,  and  correspondence  was  opened  with  intelligent  cultivators  in 
Colorado  and  Utah.  Several  gentlemen  have  also  visited  tho  club  and 
given  the  results  of  their  experience.  Mr.  l'obcrt  L.  Kennison  writes  to 
the  club  as  follows : 

I  resided  in  Utah  about  twelve  years,  and  farmed  soiuo  ten  years  of  that  time. 
When  possible,  wo  always  prepared  tho  ground  in  tho  tall,  and  sowed  our  wbcat,  oats, 
imd  barley  as  soon  as  we  could  alter  the  frost  was  out  of  the  ground,  in  the  spring. 
At  the  time  of  sowing  wo  prepared  tho  ditches  for  each  lield.  The  advantage  of  sowing 
so  early  is,  that  it  saves  one,  and  sometimes  two  irrigations.  In  laying  oil  the  ditches 
to  irrigate  .1  farm,  wo  first  made  mains  from  the  public  or  company  ditch,  and  it] 
making  them  we  kept  on  the  highest  land,  paying  no  attention  to  section  or  other 
linos.  Having  our  mains  on  tho  highest  lands,  wo  could  easily  irrigate  each  way  from 
them.  The  mains  beiiu;  made,  wo  laid  off  the  field  into  lands  or  divisions,  varying  in 
width,  according  to  this  character  of  the  soil  and  tho  lay  of  the  land,  from  one  to 
twenty  rods.  Tho  divisions  wero  always  by  small  ditebes,  which  were  made  by  run- 
ning a  furrow  both  ways,  and  following  with  a  wooden  wrapcr  ruailo  liko  an  A.  If 
our  lands  or  iiitisiuiis  v.ern  dry  fur  a  long  time,  we  generally  preferred  to  divido  them 
by  running  another  mam  through.  While  morn  v.at<  r  is  used  by  malting  ditches  than 
by  laying  oil'  tho  hind  by  raising  ridges,  I  think  that  tho  work  can'  be  done  so  much  more 
rapidly  and  prriei:!  !y  ns  It)  make  it  tho  better  way. 

I  should  advooato  the  irrigation  of  small  grain  by  flooding.  Supposing  your  field 
ready — the  main  and  laterals  all  in  order— wo  will  commence  by  shutting  down  the 
gate  or  damming  tho  main,  so  as  to  forco  the  water  on  tho  land  ;  and  here  I  would  say 
that  tho  Creator  tho  amount  of  water  in  the  main,  if  wo  can  handle  it,  the  better;. but 
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no  more  is  wanted  in  it  than  can  bo  taken  care  of.  The  main,  having  been  cM 
below,  ia  open*)']  at  the  highest  part  of  the  land,  where,  if  thegronbtl  is  level  from  ok 
to  side,  and  sufficiently  inclined  from  the  ditch,  the  water  will  soon  Bud  its  way  talk 
farthest  end  of  the  hind.  It)  however,  some  portion  ia  higher  than  the  rest,  the  ilfei 
of  the  small  ditches  each  Bide  of  the  land  ia  apparent;  for  then  the  center  opening i 
cloyed,  and  the  water  let  through  tho  aide  ditches  tmtil  it  reaches  the  point  of  obnr* 
lion,  when  it  is  let  out  to  flow  on  again ;  and  thin  may  have  to  bo  repeated  again  ui 
ugaiu  npou  the  sumo  laud,  tboajjb  generally  there  ia  no  Huoh  trimblo,  the  water  Suko{ 
unobstructed  over  the  whole.  When  the  land  has  been  fully  flooded,  the  work  iiiliw 
and  the  water  is  shut  off.     If  there  are  low  places  where  the  water  utands,  on  the  cm- 

tilotiou  of  the  flooding,  it  is  well  to  draw  it  off  at  once  through  the  side  ditches,  wb£ 
lave  come  into  use  again.  Kcgiuuers  are  apt  to  irrigate  too  early  the  first  time.  1  in 
not  think  thai  small  grain,  if  sown  in  season,  will  need  irrigation  until  a  bo  at  the  lm 
of  May,  when,  bainij  in  the  milk,  grain  suffers  thu  quiekeet  from  the  want  of  wila 
and  must  then  bu  well  cored  for.       ■ 

Cora,  t n>t aloes,  and  garden  vegetables  wo  plant  in  rows,  and  irrigate  by  sending i 
stream  of  water  butwecn  the  lows.  Potatoes  are  easily  spoiled  by  flooding,  and  ill 
not  generally  need  water  till  in  blossom.  When  the  leaves  of  the  corn  curl  up  in  lb 
middle  of  the  day  it  is  uu  evidi-neu  of  (he  want  of  water.  Them  are  indications  of  lbs 
need  of  water  which  can  be  learned  only  by  experience,  but  the  beginner  is  more 
likely  to  eiT  in  (using  ton  much  than  too  little.  In  the  irrigation  of  tree*,  avoid  allow- 
ing the  water  to  touch  tho  free,  and  shut  oil'  early  iu  thu  fall,  ho  a3  to  give  the  wood) 
chance  to  ripen,  aud'thus  avoid  winter-killing. 

Mr.  J.  II.  Liit'-y,  of  the  firm  of  Godijc  &  Co.,  writes  that — 

Too  muih  wutiir  in  tho  sninmcr  lime  cause*  vegetation  to  bo  yellow ;  if .  too  littia  b 
used  the  leaves  will  parch  ;  if  applied  too  late  in  the  full  it  ia  said  to  lie  irynriooi » 
trees,  as  tending  to  promote  growth  which  ia  endangered  if  front  suddenly  seta  ia.  B 
is  aJmo.it  impossible  to  wear  out  livnd,  (••■;  th?  reason  that  irrigation  brings  ontmsb 
soil  and  manure.    Tho  disadvantage  ia  that  it  ia  very  hard  to  keep  down  weeds. 

Mr.  L.  K.  Perciii,  of  Denver,  makes  tlio  following  statement: 

There  uro  two  method*  .-if  irrigation  practiced  by  the  older  farmers  in  this  seetica, 
viz.,  flood  in;,'  and  soaka;.;e  v.  here  I  tie  soil  is  light  or  dors  not  hake::  though  I  tind  rtrj 
little  oT  such  soil  adapti'd  t'i  irrigation  liy  ->iul;iige.  tli;st  is,  npon  which  the  object  BIJ 
his  accomplished  in  a  reasonable  tuiw.  With  groin  almost  evory  one  Hoods,  it  being  1 
nioeh  quicker  mode.  Vim  inquire,  "  Shall  we  level  our  land  bo  as  to  Ibnu  hodsT"  Ctf- 
laiiily  ni '.  It,  ia  too  expensive,  nod  is  not  necessary.  Kurlh'T,  It  is  too  laborious,  Wi 
tried  that  plan  years  ago.  and  it  has  Ion;;  beer;  discarded.  Most  of  the  grain  is  pot  in 
with  r!ie  hairov,'., and  harrowed  belli  ways,  the  hut  time  going  the  way  the  water  is  to  rtUV 
the  naiiT  i'oUuwmg  ;he  iiiarki  ot'  I  lit-  hntrow  in  little  rill:!.  The  dead  furrow  is  wt 
annoying.  Sometimes,  when  irrigating,  it.  will  catch  the  whole  stream,  unless  watched 
eontiusiitlly,  cultlag  badly.  Always  have  your  main  ditch  on  the  highest  grouud  pos- 
sible. Irrigation  should  toamir-nco  at  the  lower  end  of  the  ditch,  thereby  saving  tins 
iu  repairs;  for,  if  commenced  a!  llio  upper  end,  the  water  usually  makes* the  banksof 
the  ditch  soft,  nod  breakages  are  apt  to  occur,  though  that  depends  on  the  grade  of  the 
ditch.  It  i;  hist  to  iisu  its  large  a  Mreaui  of  water  as  the  nature  of  tho  ground  wiil 
permit  to  be  bandied  with  profit, 

Bono  fanncis,  with  clay  Lrnds,  malic  a  marker  with  cultivator  teeth,  placing  them 
18  inches  apart,  liius  forming  small  ditcho-s  where  little  rills  of  water  Coll  flow, 
Thieh  will  soak  through  to  each  other  in  twenty-four  hours.  This  would  not  do  for 
'audy  soil,  as  they  would  ho  all  together  iu  a  short  time.  The  shovel-plow  Is  some- 
;iuea  used  for  making  ditches  in  the  grain- lie  Ids,  hut  such  deep  and  wido  ditches  will 
make  the  good  out  of  almost  any  reaper  ia  harvest  time  Cultivated  crops  should  b« 
rat  in  rows,  lor  then,  with  tho  shovel-plow  logo  between  tho  rows,  ditches  may  be 
■""do  in  winch  small  rills  of  water  can  llow,  and,  if  the  ground  ia  loose,  the  crops  will 
...  ■"  ba  irrigated  bysuakago.  After  a  crop  lias  been  wet,  and  the  j;nuind  is  dry  cuuit;'!] 
■  ork,  the  cull.ivui'a-  should  <,;■■•  between  the  rows,  In  prevent  the  moisture  from  K>K- 
■;  Hit.  A  stream  of  water  cm-:  ::miy  [lowing  on  a  mm  will  not,  do  anv  injury,  if  it 
r-i'"-  ,,11"  ijimii'diateiy.  .Standing  water,  with  no  outlet,  will  insiir'i  the  loss 'of  the 
'In  side  liilN,  where  ;  iu:  1:i;li!s  wash,  we  use  fuor  laths  nailed  logither.  whii:li 
.  .rough  for  the  water  to  rati  in.  They  should  be  placed  in  the  ditch,  u  rod  apart, 
ii...  .he  holiom,  and  tho  water  c;;n  ran  night,  and  day  without  injury.  This  plan  ii 
'■'lowed  to  reusideraMii  est,-. at,  as  our  laud  ia  rolling,  Oil  J  docs  not  renuire  much 
■oiling.  Yon  will  not  See  tho  true,  probably,  when  you  will  have  U>  irrigate  in  the 
,ng  l.i  get  '.tojis  sl]i  out  nf  tin:  ground.  Wo  seld::-u  have  to  irrigato  before  the  first 
i  middlo  of  Juno.  With  llio  spade  or  boo  you  can  soon  tell  where  water  is  wanted. 
'■  lericace  teaches  us  where  water  is  ueeded,  even  from  a  distanco,  without  minate 
uodniiilur  "*'  a  croi).  I  would  not  irrigate  fruit  trees  after  tho  15th  of  August.  Dead 
™      —  ,_       !Tii«o.,P«.  „„,i   i     ■   v.im  lo  ntn-*  i....."-.  i  -™h  ontfl*  — Jf|t  the  nwivel- 
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plow.  Sod  land  requires  double  the  quantity  of  water  needed  oil  old  gronmi,  also 
much  more  labor ;  and  if  Ton  average  fifteen  bushels  of  wheat  per  aero  on  sod,  you 
will  accomplish  mora  than  I  have  done. 

If  your  ditch  company  issues  water  to  its  customers  with  any  pressure,  yon  most 
look  out  for  leakage;  (but  is,  if  you  give  your  customers  water  wiih  a  live-inch  pres- 
sure, the  ditch  will  shrink  one-third;  so  if  your  ditch  carries  1,600  inches,  yuu  cau  tat- 
niab  but  1,000  with  snuh  pressure.  Less  pressure,  more  water  to  furnish;  greater  pre* 
■ore,  lotw  water.    This  fact  we  did  not  learn  till  this  winter. 

Captain  Boyd,  of  Greeley,  states  that  lie  lias  bad  uiiicb  conversation 
witu  Mr.  Eaton,  who  worked  in  New  Mexico,  where  there  is  a  light 
sandy  soil,  and  flooding  is  generally  practiced,  and  that  ho  thinks  this 
mode  will  have  to  be  followed  to  Colorado.    lie  adds : 

Generally,  thu  land  lies  to  tho  south  and  east,  and  it  is  necessary  to  throw  up  sev- 
eral furrows.  Much  will  depend  on  the  fall  of  the  ground  and  width  of  the  lands.  In 
flooding,  a  large,  amount  of  water  is  required,  hut  ii  larger  amount  on  ground  quite 
sloping  would  have  a  tendency  to  wash  away  tbe  soil;  still  the  soil  does  not  wash 
much.  Mexican  land  is  of  a  black  color,  not  gray  like  that  of  tlio  Platte.  North  of 
the  river  are  several  intervals  of  black  soil.  Water  penetrates  moist  soil  much  more 
readily  than  dry  soil,  for  the  reason  that  particles  or  water  have  affinity  for  each  other, 
and  'in  the  principle  tli:it  particles  of  matter  move  more  easily  among  themselves.  We 
met  the  difficulty  of  a  dry  soil  last  year,  and  a  long  time  was  required  to  moisten  it. 
A  dark -colored  soil  absorbs  heat ;  n  light  one  reflects  it;  hence,  miieky  soil  is  more 
readily  watered  by  furrows  than  a  light,  soil.  Muck  contains  fixed  curium  or  charcoal. 
Tbe  particles  are  separated  iron)  each  other,  anil  heueo  it  is  a  powerful  absorlieut. 
Muck  is  analogous  to  charcoal,  and  the  particles  of  water  move  through  it  as  through 
sand.  Where  there  are  a  great  many  pebbles  and  gravel,  tho  soil  is  moist ;  I  hey  seem 
to  have  the  power  to  raise  moisture.  If  there  is  a  gravel  knoll,  tho  water  will  gen- 
erally rise  to  the  surface. 

Mr.  L.  K.  Pen-in  furnishes  the  following  iu  regard  to  irrigation  in 
Jefferson  Comity,  Colorado : 

The  Table  Mountain  Water  Company,  of  which  I  am  superintendent,  sell  their 
water  for  $1  SO  per  cubic  inch,  to  tie  taken  out  of  the  ditch  with  spouts,  or  boxes  at 
right  angles  with  tbe  ditch  ;  no  spout  being  allowed  to  take  more  than  thirty  inches  in 
one  liody.  These  boxes  are  J  by  10  inches  in  tbe  clear,  are  set  edgewise  and  jnsl  un- 
der the  water, so  that  the  center  will  give  an  average  ol',ri  inches'  pressure  Last  year, 
and  every  year  since  the  ditch  was  built,  the  water  iras  run  through  a  .-pout  into  a 
square  Ihix  one  foot  deep,  with  holes  cut  '.t  hy  f>  iuclicn,  giving  a  pressure  of  .",  indies 
over  these  holes,  and  each  parly  was  required  to  put  in  his  spout  and  box.  Same  nut 
in  larger  spoil  Is,  giving  t  belli  a  pilch  of  o  or  (1  inches  in  sis  many  fret,  and  these  bring 
near  tTie  bottom  of  the  ditch,  the  water  came  through  in  great  I'urec,  nix!  fivipmiuly  the 
measuring  boxes  were  ton  ml  running  over  ;  heueo  we  made  a  change,  to  the  ctlcct  of 
giving  even  one  a  spout  just  large  enough  to  take  what  water  he  wants,  and  not  give 
a  chance  to  steal. 

Under  the  obi  mciuuiivirnuil  system,  the  average  supply  for  three  or  four  years  was 
thrce-foiiitlis  of  an  inch  to  a  cultivated  aero.  l-'ariucrH  ptiniii;;  in  o:n-  hu'xli'eil  acres 
had  Tii  inches  of  water  for  the  seuiiu.  Wo  sell  from  May  I  to  Octolier  I  :  that  in,  if  it 
•s  called  fi.r  m)  early  iu  May.  Tho  water  runs  day  and  uight.  hut  not  iirfir.1  than  ihrce- 
fourlbsj  of  (ho  time  during1  tho  season.  Tho  average  cn.-t  for  water  v.nh  us  is 
$1  tii  an  acre.  On  the  old  farms  grain  is  not  irrigated  more  than  tw  ice  in  a  season  ; 
en  many  uot  more  than  once. 

The  Small  bitch  Company,  of  Denver,  cliargo  this  year  j:.i  ;..i  ;:v|j.  n  i :  ,r.red  in  our 
way:  fur  three  previous  years  tiny  charged  £.~>  ail  ijieh.  The  farmers  on  Hansom 
Creek  aro  charged  £J  an  acre. 

Judge  Osborne  dclivori-tl  an  address  before  tho  Gret-li'V  Far.  .ions'  Club 
which  scorns  lo  bo  specially  applicable  to  Colorado  tiirming.     He  said: 

I  cim.e  ;<■  this  count  rv  to  mine,  and  undertook  it  for  about  four  month,,  and  within 
lhat  time  I  found  [he  gold  and  silver  very  nuuli  mi.wd  will,  io,!,s  il!1(]  ,!:,;.  ;:;;.|  in  many 
place,  hard  to  g.-t  m.  1  turned  inv  atlention  to  oilier  business  wldeh  \va-i;i'in-  lucra- 
tive for  a  few  niouihs,  and  tjn-ii  1  1  limed  face  about  lor  tile  caller,  and  found  "  I'uradiso 
Lost"  on  Uig  Thompson.  There  I  gave  atlention  to  stock-raising  and  fanning,  in 
which  I  have  !".eu  quite  successful,  though  not  no  much  :.:>  as  many  th-n  Lave  had 
more  means.  1  tind  there  is  nothing  like  sticking  to  hu.dueis.  The  llr.-t  year  or  tw:> 
were  seasons  of  experiment.  I  knew  nothing  of  irrigation,  smd  en:  Id  not  find  any  la*!., 
who  did.  I  1  hough;  we  could  raise  a  crop  on  the  glands  and  bends  •,!  ;hi-  creek,  and 
in  laei.ltioi:,;i:i  ii  c.  :;.l!i,  only  !n:id  thai.  w;,.h  rich  etin,',,h  to '■nn'.ii'-i'.  !m  l-i>J,  [HC'A.  and 
ISZi 1  farmed  {'-•■■■'.a  lauds,  but  that  was  the  ye;ir  01-  ifrdi  water,  v.lv.c'a  flooded  n' .-  c.i- 
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lire  crop,  pardon  and  all.  The  waters  began  to  abate  on  the  37th  of  May,  and  I  can- 
monced  plowing  on  the  second  bottoms,  made  garden,  and  put  in  an  entire  new  crop, 
and  have  never  raised  a  better  one,  and  without  irrigation. 

Experience  teaches  mo  that  fall  plowing  noods  less  irrigation  tbau  spring  plowit>. 
and  that  oats  will  stand  inoro  water  than  wheat.  I  reached  tliese  conclusions  bj  «■ 
nerimenting,  first  with  a  crop  of  winter  wheat,  which  I  did  not  need  to  irrigate.  Tkf 
ground  became  woli  settled,  and  the  wheat  covered  the  ground  before  the  warm,  dn 
weather  came  on.  I  discovered  that  oats  would  stand  more  water  than  wheat  in  the 
season  that  grasshoppers  visited  us.  I  tried  to  drown  them,  but  I  could  not,  for  the; 
would  crawl  to  the  top  of  the  oats  and  wheat  blades,  and  bid  defiance. 

Wo  can  raise  good  crops  hero  if  we  do  our  duty,  and  tako  especial  pains  to  toy 
water  iu  full  supply-  Yon  cannot  always  tell  exactly  whero  the  lateral  ditches  shmJil 
run.  A  main  ditch  mast  he  provided  on  the  highest  ground;  lint,  in  my  experience.  I 
liavo  found  it  necessary  to  wait  until  water  is  brought  on  before  establishing  tin 
Km aller  water- eon rscs.  I  have  run  water- courses  through  grain  uftcr  it  was  weflnp: 
and  thoughtful  seemed  wasteful,  still,  on  the  whole,  it  was  profitable.  It  costsaerMl 
ileal  to  irrigmte,  moro  than  some  represent;  still,  the  large  yield  will  pay  for  shout- 
lays.  I  have  raised  wheat  which  was  so  heavy  that  in  throwing  my  hat  upon  it  from 
n  distance  it  would  remain  on  top.  We  find  that  our  land  does  nut  require  half  the 
water,  after  a  few  years,  that  it  did  at  first.  I  think  that  such  land  as  you  hare 
should  be  flooded,  and  that  it  will  uot  do  to  depend  upon  aoakuge.  With  a  good  held 
of  water  a  man  will  ilo  well  if  ho  can  irrigate  an  acre  a  day.  Do  not  undertake  tu 
irrigate  with  a  small  stream.  Water  enough  must  bo  had  to  ku^Ji  a  man  constant^ 
busy,  and  his  must  not  stand  waiting  for  the  water  to  make  its  way,  for  it  will 
do  flo  such  thing  ;  ho  must  keep  along  with  the  water,  hoe  in  hand,  conducting  to  this 
place  and  that,  and  see  tu  it  that  every  point  of  the  field  is  watered.  To  turn  wittr 
upon  afield  or  garden  and  go  olF  expecting  it  will  do  what  Is  required,  is  useless;  for 
it  will  mako  no  progress,  or  it  will  run  in  wrong  directions.  It  is  truo  that,  where  tiw 
pocket -gophers  are  in  the  ground  and  have  made  passage  ways  the  water  wiil  ran 
for  several  rod.-,  and  Irrigate  well.  Their  work  may  bo  delected  by  the  fresh  dirt 
thrown  up,  but  there  are  no  visible  holes.  The  work  of  prairie-dogs  is  different;  tbty 
have  deep  holes,  and  water  running  into  them  will  bo  wasted.  Such  holes  must  be 
Stopped.  I  have  seen  no  land  in  Colorado  which  will  not  yield  well  if  water  is  applid 
Ground  plowed  in  tho  fall  will  stand  more  dry  weather  than  when  plowed  in  thf 
spring.  I  sow  from  ninety  to  ono  hundred  pounds  of  wheat  to  tho  acre ;  nnd  as  man; 
w  ninety  pounds  of  oats,  and  one  hundred  pounds  of  barley.  In  early  sowing  the  grain 
soon  covers  the  ground  where  it  Bottles,  and  the  water  is  inoro  easily  run  over  thoiiu- 
I'ancvbilo  moisture  is  retained.  Ground  should  always  ho  rolled,  to  pack  itoatbt 
surface.  I  once  sowed  oats  without  rolling,  and  only  a  part  came  up;  then  I  rolled 
the  whole,  and  it  all  came  up. 

Irrigating  ground  to  start  the  grain  I  think  impracticable,  except  on  small  pieces,  as  ii 
would  require  avast  amount  r.f  water,  far  moro  than  any  one  would  suppose,  and  would 
keep  hnsy  four  or  live  men  to  the  acre.  Therefore,  wo  all  depend  upon  snow  and  rain 
to  get  the  grain  above  ground.  1  put  my  graiu  in  deep,  and  prefer  to  have  tho  ground 
rather  rough  until  after  sowing,  when  I  harrow  and  pulverize  thoroughly. 

I  sowed  about  two  acres  of  timothy  and  clover,  which  did  well.  At  first  the  clovr 
occupied  the  ground;  after  that  the  timothy  came  in,  nnd  now  there  is  no  clover.  1 
tut  about  two  tons  of  timothy  hay  to  tho  acre,  and  it  is  this  which  gives  us  the  lira! 
gn-.cti  grass  in  I  lie  spring.  Clover  does  best  on  upland.  Tho  weeds  aro  a  great  Cause  nf 
difllviilty  in  getting  n  stand  of  grow  on  the  bottoms;  and  I  had  to  weed  my  timothy  and 
clover.  "II,  v.-ill  hi!  several  years  before  you  will  bo  troubled  with  weeds  on  the  upland: 
■.■id  never  bo  troubled  if  you  keep  them  down  as  they  appear.  It  is  a  good  plan  to 
"imothy  along  your  ditches;  by  so  .doing  I  am  getting  a  good  sod,  while  wasting 
vented. 

grow  as  good  corn  here  as  is  grown  anywhere,  lint  the  crop  is  not  so  large  as  in 
llinois;  I  should  say  not  to  eifeed  au  average  of  Jo  bushels  to  tho  acre.  -  We  plant 
my  time  alter  the  fust  of  Slay.  It  will  mature  if  planted  by  the  20th.  Ono  advantage 
■1th  corn  is  that  it  can  bo  p  lit  in  nnd  gathered  when  there  isno  other  work;  and  afus 
.  is  ripe  it  may  stand  In  tho  field  for  years  without  injury.  Corn  will  not  mature' 
■ithinit  wsitcr.  '  1  should  plant  about  live  inches  deep,  nnd  I  have  planted  on  sod,  with 
rpade.  A  hand  corn-planter  does  well.  There  in  no  nsc-  of  planting  corn  in  dry 
minnl,  for  k  v>-;ll  never  come  up.    I  find  that  it  pays  to  do  work  well,  and  that  when 

o  work  is  uiid'Ttsiken  than  can  be  done  well  your  labor  is  thrown  away." 

i»n  will  hn  likely  to  experience-  some  trouble  in  getting  garden  seeds  to  grow.  I 
.  .n  found  it  a  good  plan  to  lay  hoards  en  tho  rows,  when  needs  are  planted,  for  moist- 
■e  is  drawn  nn,  and  the  seeds  are  sure  to  start.  When  they  ore  ready  to  break 
hrnngh  remove 'the  boards.  It  will  npt  do  to  plant  as  shallow  as  in  tho  States.  When 
in  commenced  wo  knew  nothing  whatever  of  irrigation,  and  wo  were  told  to  do  this, 
nd  to  do  t'"**  and  there  were  a  dozen  ways. "  Something  maybe  gained  from. our 


■«K 
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For  oar  main  crop  of  potatoes  we  depend  first  on  the  Neshannocl;,  and  next  on  the 
Early  Goodrich.  Of  the  first  I  have  raised  oyer  400  bushels  to  the  acre ;  the  average 
yield  is  150  to  200  bushels.  Bottom  land  will  produce  moat,  hut  on  npland  the  qnalitj 
is  superior.  Some  cover  with  a  plow,  and  others  with  a  hoe,  in  well-prepared  farrows. 
1  plant  in  rows  3  feet  apart  and  18  inches  in  the  row,  harrowing  just  as  they  are 
ceniingnp  ;  then  work  witli  a  double  shovel,  and  lay  by  with  a  single  shovel.  Tho 
Early  Rose  has  done  well,  hut  whether  it  is  best  for  general  planting  or  not  remains  to 
bo  seen.  Potatoes  are  injured  by  being  flooded ;  to  ran  the  water  between  the  rows 
is  sufficient.    Lost  year  I  raised  1,100  bushels  on  the  bottom,  and  did  not  irrigate  at  all. 

We  have  had  much  trouble  with  grasshoppers,  though  not  of  late  years,  ana  we  have 
learned  so  to  manage  them  that  our  crops  never  fail  wholly.  I  see  thore  ore  no  eggs 
laid  this  year ;  when  they  are  laid  it  is  a  good  plan  in  plowing  to  bury  them  deep. 
There  are  several  kinds  of  grasshoppers,  but  there  is  only  ono  variety  which  does  any 
harm.  When  they  came  thick:  we  used  to  open  all  the  ditches,  and  conduct  them  on  down 
as  far  as  they  could  float,  and  thus  the  farms  above  were  rid  of  part  of  them,  at  least. 
They  never  cover  a  whole  county ;  and  sometimes  they  destroy  only  a  part  or  a  corner 
of  a  field,  and  then  suddenly  disappear. 

Mr.  Elislia  Evans,  of  Denver,  finds  objections  to  flooding  land,  inas- 
much as  on  parts  of  the  field  water  -will  be  likely  to  stand  and  canse  the 
ground  to  bake ;  hence  lie  is  in  favor  of  making  the  ground  as  level  as 
possible,  and  then  using  a  machine  which  causes  the  water  to  run  in 
little  channels,  a  method  'which  would  seem  to  commend  itself.  He 
gives  the  following  directions :  1st.  Plow  deep.  2d.  Avoid  "  dead  fur- 
rows "  as  much  as  possible.  3d.  Endeavor  to  make  your  land  level, 
and  keep  it  so.  4th.  Pulverize  the  soil  thoroughly.  5th.  Sow  pure, 
good  seed,  and  do  it  properly.  Cth.  Ron  your  head  ditches  on  a  grade 
of  not  more  than  a  half-inch  per  rod,  and  live  to  twenty  rods  apart.  7th. 
Bun  your  harrow  in  the  direction  you  wish  to  irrigate.  Sth.  When  the 
grain  is  up  and  well  rooted,  the  ground  moist,  (not  wet,)  roll  at  right 
angles  with  your  head  ditches.  'Jth.  Commence  irrigating  before  the 
crop  begins  to  suffer  from  drought,  and  do  not  quit  because  you  have 
a  slight  rain-fall. 

TUB   NEW  MEXICAN  METHOD. 

All  the  preceding  directions  refer  to  land  which  lies  nearly  level,  or 
which  with  some  little  work  can  bo  made  so ;  but  it  is  manifest  that 
when  land  is  uneven  great  difficulties  must  arise  in  getting  water  over 
it.  Iu  Hew  Jlexico,  where  irrigation  has  been  practiced  over  one  hun- 
dred years,  ami  where  considerable  uneven  laud  has  been  cultivated, 
terraces  or  benches  have  been  constructed.  It  seems,  however,  that  in 
the  course  of  time  tho  best  of  the  soil  of  the  upper  terraces  is  washed 
to  the  lower  ones :  hence  much  of  such  land  has  become  quite  poor.  Iu 
the  hands  of  .skillful  cultivators  this  evil  undoubtedly  can  be  avoided, 
Governor  Hunt,  living  near  Denver,  has  some  laud  of  this  nature,  which 
is  used  mere  for  the  purpose  of  growing  clover  than  any  other  crop. 
Wo  give  his  system  of  management : 

My  land  being  very  uneven,  I  experienced  marc  difficulty  than  those  who  may 
locate  upou  more  favorable  ground,  ami  for  this  reason  was  compiled  to  divide  it  into 
small  beds  or  lands  of  1J  to iij  fret,  with  back  furrowing  (to  form  a  lovcel  from  three 
to  firo  furrows,  mid  after  that  threw  all  tho  furrows  down  hill,  aad  finished  up  with 
Shovel  and  limn;  and,  when  completely  and  deeply  plowed,  dragging  ;»  heavy  stick  of 
Square  timber  laicraily  tV.au  oad  In  end  of  each  bed.  until  all  the  little  .'evatians  were 
dragged  into  tint  depre-rieus.  I  then  liainiivtJ  it  thoroughly,  applied  plenty  of  seed, 
and  afterward  lulled  v.:"!:  a  I;  rn  y  roKer.  The  ria^t  thvur.Jjfr  t  Line  to  .-:vd  is  when  tho 
early  spring  rains  are  1 L 1  _  ■  ■  1  -.  in  i":.l[,  natural  irrigation  heing  far  preferable  for  starting 
Bach  tender  phuitn.  A  ;■..->  .a-.v^ing  of  liar-,  well-rotted  manure  is  of  the  greatest  ad- 
vantage in  preventing  the  earth  from  cracking  afte:-  (he  lreipieat  Hooding.  Incase  tho 
land  descends  in  two  "or  muni  direct  ions,  as  is  ofteu  tho  ease,  1  divide  tlieso  long  beds 
into  others  of  conv.niiait  size,  each  having  a  (afferent  level,  and  each  provided  wish  a 
bank  or  level  on  the  lower  side  of  suQicient  height  and  strength  to  admit  of  flooding 
to  a  depth  of  two  inches.  If  the  descent  is  not  too  rapid  it  is  much  better  to  level 
each  bed  eo  that  tho  water  can  stand  of  uniform  depth  all  over  it;  but  when  this  level- 
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ing  will  r:il  away  too  mttcb  or  tho  Kurfaeo  soil,  lut  the,  level  be  high  enongh  to  "bct 
icatcr"  over  tic  upper  side.  My  main  ditch  is  flrrangctl  to  throw  its  entire  conttnta 
iuio  lln'  hiirliari  ui  these  beds,  tliroiuxh  a  »liiico-bin  with  gnte.  A  fow  minutes  writ 
tn  till  this,  while  the  surplus  water  is  dinehargi-d  into  tho  next  lower  beil,  thronghl 
bus  r-.mat]  neii'ri  a.1"  folJou-fl :  Take  threo  pieces  (if  inch  hoard  Vi  to  Id  'melius  widr  ind 
•2  t.i  :i  fe-'l  Ion;;,  nailed  together  like  three  sides  of  n  lioi,  hraeeil  nerosq  the  (i]wu  01  top 
siiU".  la  Ibis  Ihix  I  fasten  it  stalionnrv  gnte,  cnuiiiii;  within  tliree  inches  of  thttnp 
Tiii!  lio:.  1  park  in  tin!  levee  so  firmly  lliati  there  will  be  no  lcukngn  around  jL  indnf 
mull  ln'i^bt  that,  ■■.hen  the  wnter  lia's  entirely  covered  the  ujiper  liecl,  the  earplug  wQl 
cmritpe  ever  this  ii;iH'-n]H-u  uliiice,  fulling  in  llie  boi  boforo  striking  the  jrronnil,  bt 
which  llie  force  of  t lit-  current  is  broken  ami  the  water  to  thus  prevented  from  teuinl 
up  the  soil.  I!y  die  Mine  process  a  long  auveewilon  of  bede  cnn  bo  thoroughly  ids 
quickly  watered  without  lulior  or  waste;  and  also  bo  Hindu  to  do  service  whiletlf 
owner  is  slrepinj:.  and  in  casu  of  a  rainfiill  uotio  is  lost.  Whom  the  last,  betl  Iwgim  to 
till,  I  shut  tin'  main  gate  and  lenvo  each  lied  of  the  series  to  soak  away  gradiullr, 
However,  if  the  succrsHion  of  beds  is  too  long,  the  first  gets  too  much  water,  sad  the 
last  scarcely  euon<-h ;  therefore  it  H  desirable  to  have  a  slniee-bo>  for  each  bed,  itidfr 
pendent  of  the  rest,  connecting  directly  with  tha  ditch.  Tlio  larger  the  bed  the  better, 
tor  les'i  isiiiil  is  iii-cii|i:;>d  by  the  levees,  and  it  is  easier  to  work  tho  land  and  gather  tht 
crops.  If  piissilde,  employ  nn  engineer  to  determine  and  mark  tho  level  Tor  lied*  and 
lovi't-s,  (in-  much  iinie  ami  expense  ivill  bo  t:n  oil  by  it.  The  clover  once  up  anil  nueswt, 
it  is  sale  from  evrryih!;,','  ciccpl  drought  i  and  until  it  has  (frown  enough  to  shade  tit 
ground  ;'iiiie'v.li;i!,  i;reni  curt  must,  be  exercised  to  prevent  its  being  burned  n]i  by  ina 
-  and  wind.  After  this  water  il.ics  the  rest.  In  my  own  ease  this  truntlneut  hasbrouylit 
thti  !iil!n\vi]is:  rvHi.lts:  Sly  litst  sneeesafitl  experiment  tin  with  a  stiiiill  pincunf  !s.ml 
mca-anini;  ahou!  one- eighth  uf  an  acre,  sown  one-half  with  common  red  clover,  theotlxr 
wirli  l:ie.i:.ni  «;  liluc  Mexican.  This  piece  fluppliod  almost  the  entire  summer  feed  f« 
two  rows,  during  three  summers,  being  cat  t  hive  or  four  times  each  season.  In  Aupal. 
1^'iK*.  1  sowed  liiill'  nn  acre  of  common  red,  slij.'hllv  mixed  wit.li  white.  This  was  well 
Reeded,  eanit  ii[p.  nod  ticaelv  coveceil  '.he  ground  before  winter  set  in.  In  tho  spring  it 
enedtt 


b  •jiW  t:i  ;;:o'v  i:L  least  ,1  month  earlier  than  the  hardy  weeds  which  had  t lire* tern 
while  tho  gru 


d  at  last  it  smothered  every  "ceil  anil  -pear  of  wild  grass  which  started 
-    -,  while  tho  gnuiinl  iva-i  iiumii,  1  hail  u  small  i|tia»lil]f  of 

causing  ;i  p.-recptihle  increase  in  it:,  thrill  anil  iiutritioos 


tpialitics.  I  cut  ilietliieil  c:-o]>Si']iii'i:i! !..■!■  10,  when  it  stood  li  to  lii  inches  high.  FroB 
tLese  ti-dp:-.  !  u.l.  iVo:u  May  to  J'ly  !■'.  two  cows  and  an  average  of  lour  horses,  anil 
F.inee  the  !::.-.'.  liiite.  li\  u  tmv.i,  ci;;hl  bhc:>p,  and  lour  lioiso:,,  the  elovi-r  loi'ujini;  nlunK 
tlieir  i.<iii;.  iii. nl,  (li  iiiiiM  the  horses  were  fed  with  grain,  but  ibo  flovnr  took  the  plarf 
of  hay.  'i'lic  fitt  iie  space  oceupieB  by  clover  v.  ill  baiely  Bieasnre  two  acres  ;  su  yon  eao 
form  armif  ideaof  it n  enoninius  yield.  No  place  in  Colorado  could  lie  mure  nriproni- 
iiiing  than  tiie  very  spot  on  wnirli  I  have  this  year  nuule  three  erojis  of  clover.  Tat 
soil  was  below  the  ave:agB  of  my  lanu  in  i|uality,  but  it  baslsim  tloodnl  ten  or  twelve 
limes  ilueir,^  the  season,  and  aided  by  the  top  sprcydirij;  ui'  niniiiiro.  1  have  also  b*i 
oik*  i  ;oo  from  last  epilnji's  r  re, ling,  on  ground  whieh  luiil  no  miiiiiiiv,  irrigated  m  I 
imv-eileseiiii.d.  Of  c.m'rs"  thii  ay  stum  of  irrigation  must  be  too  exptiisAe  lor  hiip 
far.uers,  ilI ," L-m! ltIi  iluriug  I  he  present,  season  I  have  taken  niorooato  fru;;i  t:ic  acre  tha; 
ireiiti  i',.  tiisin  Irooi  font  acre:,  ii :  igiiteil  in  the  oi  dinary  inaiiner, 

Thesi- c.\p  iioieiits  eoiiviiicc  me  that  lartuiug  in  Culotadu  rc«olves  it.ilf  into  a  rpi,*9- 
lion  of  w;iier  ami  its  judicious  application.  My  own  ellorts  have  liem  contincd  to  .lie 
lamly  loan:  ami  gvavellj  soils,  anil  1  would  apply  I  Ilia  system  only  to  such.  HuviiiR 
;u\  no  .\peii.nec  iu  ciilii vating  the  heavy  clay  toils,  I  cannot  s;h:i;ii  coulifleutly  with 

I'toi'.i  Il:e  pxiipricnfo  m'  tin;  Utvclpy  colonists,  wliicli  of  noccssiiy  va5 

in|i.rl'<'t*l.  In-i*inist;  ili-\v  ('id  nut  f;ot  water  u]kjii  llie  land  until  late  in 

'"(•,  Air.  Meeker  ('"iicludes:  1st.  Grtrdens  require  water  at  least  once 

■•■el;:  jinmi,  mui;  in  two  or  tliree  weeks.    2i\.  Tlio  ^ronnd  must  be 

■  1 1 1,  or  five  JVoiii  eii-viiticjis  ttutl  dejii't  ssioiio,  anil  ik'iul  furrows  sbould 

■uviiys  be  iiv-ii.!ed.     ;'tl.   Whin  wnter  is  to   he  ;i|i|iIiotl,  :i  Uwgu  head  i." 

-vdv'd.SD  ilini  t  lie  »t'(iin:d  may  be  covered  as  (jnii.ii-.ly  as  jrossilile.    Half 

uint-vli  water  is  little  better  Minn  no  water.     When  irrigating  is  to  lw 

">ne,  n  uiiin  liiust  bis  with  the  water  till  ihc  time,  for  if  left  to  itself,  the 

■  ■•■L-   is  -.eilain   noi    (o   bo  done.    4th.  A  grejit  deal  of  judpneiit  is 

.  ivd,  mid  no  positive  directions  can  be  given  so  that  a  man  would 

»'  "iider  I  In-  necessity  of  adding  bo.netliing  of  his  own  knowledge,  ■ 

in   two  pieces  of  ground  nit;  alike,  and  each  requires  esjiecia! 

'  ..       .rmi,-.r  iiV  irritfiotiou  •»,  o't  '>">  whole,  more  prontnble 
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than  in  places  where  rain  is  depended  upon,  because  tlio  yield  of  crops 
is  increased,  and  because  there  must  be  large  sections  of  land  adja- 
cent which  cannot  bo  irrigated,  and  which,  being  devoted  to  stock-grow- 
ing, afford  a  good  market  for  the  comparatively  limited  supply. 
The  certainty  aud  exactness  which  enter  into  the  pursuit  of  fanning 
by  irrigation  tend  to  make  it  more  attractive  than  when  floods  and 
drought  take  away  a  heavy  percentage  from  the  labors  of  the  year. 

Onn  thing  must  be  especially  considered  with  reference  to  farming  in 
Colorado,  and  also  in  the  whole  region  of  the  immediate  eastern  slope 
of  the  Rocky  Mountains:  which  is,  that  there  are  no  fall  rains  as  in 
Utah,  California,  and  in  all  oriental  countries.  From  September  21, 
1870,  to  March  24,  1871,  not  :.  drop  of  rain  fell,  aud  but  a  slight 
quantity  of  snow ;  although  within  a  distance  of  thirty  miles,  among 
tbo  mountains,  there  were  frequeut  rains,  and  in  many  places,  in  full 
sight,  snow  fell  day  after  day  and  month  after  month,  which,  when 
spring  comes,  will  melt  and  till  to  the  banks  the  many  rivers  and 
mountain  torrents  pouring  out  iuto  the  plains,  giving  through  all 
the  summer  season  abundance  of  water  for  tho  irrigating  canals. 
This  absence  of  rain  during  tho  fall  and  winter  leaves  the  grass 
of  the  vast  plains  to  enre  into  hay;  aud,  ivuiprkable  as  the  statement 
may  seem,  it  is  still  true  that  here  thousands  of  cattle-  live  all  winter 
and  grow  fat  without  any  other  feed  whatever. 

The  irrigat  in  gcacat  soft  he  Greeiey  colony  are  the  most  extensive  in  Colo- 
rado,and  they  make  an  aggregate  length  oi  about  forty  miles;  while  of  lat- 
erals there  must  he  as  many  more  miles,  which  will  supply  water  for  at  least 
30,000  acres.  The  cost  has  been  about  $4.5,000,  but  a  considerable  addi- 
tional outlay  will  be  required  in  bringing  the  water  in  small  ditches  to 
the  several  farms.  Some  years,  however,  will  bo  likely  to  pass  before 
tho  whole  of  this  land  will  bo  brought  under  cultivation,  for  iu  making 
canals  it  is  always  important  that  they  should  have  greater  capacity  thau 
is  immediately  required.  The  size  oi'  outlying  farms  ranged  from  five 
to  eighty  acres.  It  is  conceded  that  forty  acres  make  a  farm  as  large 
as  one  man  can  possibly  cultivate,  while  it  is  granted  that  live  acres  will 
produce  all  the  food  that  a  common  family  can  consume. 

In  a  country  so  new  and  so  rich  in  resources  of  every  kind  as  Colorado, 
only  a  part  «f  its  capabilities  can  be  learned  at  a  time.  The  future 
prospect  is  oxtrenwly  promising,  and  the  possibilities  of  the  country  are 
likely  to  attract  ti;*j  attention  of  '.he  American  people  for  many  years. 

IRRIGATION   Hi   TEXAS. 

The  following  account  of  irrigation  in  the  San  Antoiiio  Valley  is 
given  hy  Thomas  II.  Stribling,  in  a  letter  to  the  Commissioner  of  Agri- 
culture: 

Tito  San  Antonio  Valhv  was  first  settled  l.v  the  Spaniard*  alront  ilw  year  WIS.  It 
wa.iitol  until  a  ("tor  17-10  that  thepnnu[ia.  w '.■-[;-  fi.r  im-ium:,  \\,-\-  eimiplutcil.  They 
ivcti-  pnij'-rli'il  anil  unncriut  radix)  by  tbo  miwioiii'fiei  <il'  the  (Jesuit)  Dumuih-iui 
ami  [■'rnn.-israu  onleri.  tin-  Indians  el'  the  missions  I'stahii.-lii'd  :;t  v:Tie,iv  points  ill  the 
valley  <hiii:j;  tin-  manual  lahnr. 

Tli-  hTi;;alilo  portion  of  i!ic  v;,i;.-v  mi*  :ii.  n\er::;;e  w\d',h  of  .-.ii.eif ;:  n;i\\  I. n!  land 
lias  Ih'.ii  iiri-afod  lor  u  .ii-iaai-e  of  :.mrt.;:i  miic.j.  The  soil  of  I'-.e  valley  U  a  rich 
Mack  in.. M.  ;.ml  <prj  i!-r-;-.  Ti:.-  ri-.-r  lmr..;n  r,;l]  -rrjv.-n  I'mia  i  i.e.  haw  of  a  range  of 
hilK  lilxnit  i  nei  i  r ,  I :  i  -,-a  ;L1  .'■-■- '-  ;!:.-  ii-  v  M's.iM  Anionic).  I',  "in  'i;e  .viriii!?*  ti:  tl;e"i:y  llio 
fnl!  is  .11  feet  :  in  tho  ni'Xl  d-n  m:!rs  nhont  v.l  [',-,-t.  Two  of  Hie  n.iii'i  ir.-i-.-nrm:-  canals, 
orditohes.  as  we  tail  them,  are  lakcu  out  a  k\v  uumlreU  v.it.l-v  Irani  ti:..:  K-:;;l  e('  Ibc 
river,  one  from  path  suit.  Tliev  skirl  iht-  iiium  edjrs  of  tho  valley.  A  tbinl  ditch  is 
taken  from  tlie  Smi  ['euro,  a  small  tributary  f^ii.tii;;  !V.iai  '-':"  >vi-si.  Maay  ij.-aachefi 
ran  from  the  main  ditches,  roach  it:^  every  pari  of  I  lie.  ■:•'-'•  v. 

The  lamia  «otv  granted  with  refill  ariMo  ir-l-it-im.  la'ii''  J  the  £:;.ui  of  water  (so 
many  Louis  of  water)  was  tho  prime  n!«j«i:{,  auii  was  ;"  iirowtioa  to  the  amount  of 
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load.    Aliebttax  wm levied  annually  to  keep  tlie  ditches  in  repair.    There  we 
still  is,  a  ditch  commissioner  to  keep  the  ditches  in  order,  and.  eeo  that  every  mas 
Lis  water  at  the  allotted  time,  to  prevent  filching,  &a.    Fines  are  imposed  for  bre. 
of  the  rules.    The  time  for  irrigation  is  once  in  ten  days,  and  the  boors  are  fi— 
Every  man  has  his  dam  and  gate,  and  when  his  hoar  arrives  (the  man   above  burin 
finished  irrigating  and  raised  his  gate)  ho  lowers  his  gate,  and  at  onco  the  water  oto 
fiowa  his  land.    A  Lnsy  time  follows.    The  water  may  seem  very  perverse  in  see. idej 
its  level,  bnt  hoo  in  bond,  he  benches  here  and  dams  there,  until  all  the  ground  isw*. 

The  land  should  bo  well  prepared  beforehand,  and  the  rows,  bods,  cfco.,  be  eonstroetd 
with  reference  to  the  ditch.  Some  skill  is  necessary  to  do  this  work  properly,  but  its 
soon  acquired.  Thero  is  no  great  mystery  about  it,  and  with  a  little  experience  mi 
reflection  all  difficulty  disappears.  Ordinarily  it  requires  about  a  third  more  labor  It 
cultivate  by  irrigation  than  without  it.  * 

In  old  Spanish  times  five  or  six  thousand  acres  were  irrigated,  but  hardly  half  tart 
number  is  now  under  irrigation.  Three-  ditches  taken  out  below  the  city  WO  not  nu* 
used,  but  they  will  soon  bo  repaired  and  even  new  ditches  made,  and  more  land  will 
bo  cultivated  than  ever  before. 

Irrigablo  land  everywhere  in  the  valley  is  worth  $100  to  $200  per  acre,  while  adjoin- 
ing laud  of  the  same  soil,  but  not  irrigablo,  is  not  worth  $5  per  aero'.  Sixty  to  sovran 
years  ago  wheat  grown  and  ground  here  was  packed  on  mules  to  supply  the  Units! 
States  military  posts  in  Western  Louisiana. 

The  system  of  embankments,  canals,  &c,  adopt 
almost  perfect,  but  their  cultivation  of  the  soil  i.  __ 

it  was  very  bad.    They  were  always  taking  from,  a_..  .., __ 

idea  of  manuring  never  entered  their  heads,  Tn  the  spring  they  raked  up  and  burned 
ovcrything  above  ground.  Even  now  wo  cultivate  badly,  but  a  spirit  of  reform  sod 
progress  is  being  awakened. 

Much  of  our  land  has  been  improved  by  manuring.  Three  hundred  to  four  hundral 
bushels  of  sweet  potatoes  per  acre  are  not  an  extraordinary  crop.  Of  sorghum  ion 
broadcast  for  fodder  I  have  known  twelve  tons  grown  on  an  acre,  three  cuttings  ayw. 
The  ribbon  cane  grows  to  great  perfection.  Corn  and  cotton  do  well.  Irrigation  iiof 
great  value  to  orchards,  shrubbery,  ornamental  trees,  &o.  For  gardening  it  is  of  in- 
estimable  value.  We  havo  the  greatest  abundance  and  variety  of  vegetables  almort 
the  year  round.  All  kinds  of  melons,  cabbages,  turnips,  tomatoes,  beans,  peas,  At, 
are  raised  in  great  profusion.  I  know  of  no  cheaper  vegetable  market  in  the  United 
States.  Beautiful  streams  of  pure,  clear  water  run  through  every  part  of  onr  city,  and 
seem  to  reach  every  man's  door.    They  are  the  glory  of  San  Antonio. 


lopted  by  the  Spaniards  for  irrigation,  seem 
toil  was  rudo.  In  one  respect,  particularly, 
from,  and  never  adding  to,  the  sod.    The 
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Tlie  following  communication,  from  Mr.  S.  E.  Todd,  of  New  York  City, 
embodies  the  results  of  bis  experience  and  observation  in  imderdrain- 
ing: 

There  a-ro  vast  tracts  of  land  which  are  cultivated  every  year,  besides  certain  por- 
tions of  cultivable  land,  which  are  not  considered  wot  at  any  season  of  the  year,  tin 
productiveness  of  which  might  bo  greatly  increased  by  a  system  of  thorough  nnder- 
Kiiiiwg.  Of  courso  there  are  largo  areas  which  never  did  and  never  will  rc- 
.livc  nnderdralning,  as  nature  has  made  ample  provision,  in  the  character  of  the  mb- 
.i  ratum,  Ibi  the  cfiectnal  removal  of  all  tho  water  that  will  not  bo  retained  by  absorp- 
ion.  Whether  the  ground  bo  undcrdraincd  or  not,  the  surface  soil  and  substratum 
rill  retaiu  all  the  water  that  may  fall  on  the  surface,  or  that  percolates  through  the 
''rata  from  springs,  until  the  greater  capacity  of  tho  soil  to  absorb  moisture  has  been 
cached.  If  good  tilo  drains  be  constructed  every  ton  foot  distant,  when  the  pores  of 
lie  soil  oro  filled,  the  surplus  water  will  flow  into  tho  drains.  There  need  be  no  fear 
hat  undcrdraiuing  will  render  land  too  dry.  The  soil  will  hold  all  the  moistuw 
i...*  vegetation  requires.  Many  of  ourbcstfai-mersafEnnthatdrainiagdrysoilstsnils 
.romotc  ili-sirablo  dampness  during  periods  of  dry  weather. 

.luring  a  discussion  of  the  subject  of  thorough  undcnlrainiug,  at  a  legislative  agri- 
tural  meeting  at  Albany,  New  York,  one  or  the  best  farmers  of  the  Empire  State, 
'id  has  had  extensive  experience  in  uudcrdraining  wet  and  comparatively  dry  till' 
...e  ground,  stated  that  ''an  underdrained  soil  will  bo  found  damper  in  dry  weather 
i  an  if  it  hod  not  been  underdrained,  and  the  thermometer  will  show  a  higher  tempera- 
ure  in  cold  weather  and  cooler  in  hot  weather,  where  the  subsoil  hoe  been  under- 
"uned,  than  if  no  nndcrdrains  had  been  made."  These  facts  are  accounted  for  on  the 
•■- Iu'a  aiinfint  tn  under  pnf'her  he"d,  that,  evaporation  being  a  cooling  process^ond 
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moisture  being  absorbed  from  tlie  atmosphere  rather  thou  yielded  up  to  tho  dry  air, 
the  temperature  is  maintained  at  a  higher  degree  than  it  would  lie  if  the  water-lino 
were  nearer  the  surface.  With  the  foregoing  remarks  wo  may  understand  what  kind 
of  ground  needs  nnderdrainiug,  as  well  as  what  kind  will  not  ho  sufficiently  benefited 
to  justify  the  expense  of  underdraining.  Soma  laud  is  only  wet  a  little  in  the  early 
part  of  spring,  or  during  very  wet  periods  in  summer.  Of  courso  such  ground  would 
be  benefited  by  a  thorough  system  of  underdraining  only  in  proportion  as  it  is  too 
wet.  Some  ground  may  bo  so  nearly  "dry  enough"  that  it  would  never  pay  to  under- 
drain  it,  although  nnderdrains  would  bo  of  more  or  less  advantage-  The  main,  prac- 
tical consideration  is,  what  land  may  be  improved  in  fertility  to  such  nn  extent,  by  a 
system  of  underdraining,  as  to  warrant  the  expense  of  excavating  juid  lilliug  ditcher 
with  iles,  stones,  or  wood.  In  most  instances  nnderdrainiug  may  bo  considered  as  a 
system  of  profit  or  loss.*  Where  laud  is  very  cheap,  an*  the  product*  of  the  farm  aro 
sold  at  prices  which  barely  cancel  the  expense  of  production,  it  may  pay  to  nndcidrnln 
certain  tortious  of  tho  cultivable  land,  and  it  may  not.  Of  courso  there  would  Iki 
many  modifying  circumstances  to  affect  the  profit  arising  from  llio  increased  amount 
of  products  and  the  expense  of  making  tho  drains.  In  caso  a  tiller  of  tho  soil  could 
not  iucreaso  his  crops  in  ft  few  years  in  sufficient  quantities  to  cancel  tho  expense  of 
making  drains,  it  maybe  said  that  it  would  not  pay  to  nndcrdrain,  although  the  pro- 
ductiveness of  the  ground  might  bo  somewhat  improved  by  underdraining.  On  tho 
contrary,  where  the  price  of  land  is  high,  and  a,  ready  market  for  farm  products  is  at 
hand,  it  will  usually  pay  well  to  untlerdrain  laud  that  exhibits  only  slight  signs  of  ex- 
cessive moisture. 

1.  Grass  laud,  whether  meadow  or  pasture,  where  red  clover  is  lifted  out  by  the 
frosts  of  winter,  can  bo  greatly  improved  by  uuderdraining. 

8.  Any  kind  of  land,  where  the  cultivated  grasses,  such  as  timothy,  {Plileum  pra- 
lew*,)  orcbard  grass,  (lioflulii  qttmerala,)  or  other  upland  grasses,  do  not  grow  luxuri- 
antly, and  where  tufts  rtud  scattering  spears  of  wild  gross  are  coming  in  and  crowding 
out  such  plants  as  should  occupy  tho  entire  ground,  may  bo  greatly  improved  by  uu- 
derdrainin;;. 

3.  .Lands  with  :l  briny  and  retentive  subsoil,  whether  the  surfuee-suil  bo  a  light 
loam,  a  mixed  soil,  i:i  winch  black  muck  and  leaf-mold  constitute  the  predominating 
characteristics,  or  a  light,  clay  loam,  if  the  surface  retains  water  in  «uiall  ponds  one  or 
two  days  after  a-  heavy  tall  til  rain,  should  bo  underdrained. 

4.  Slopes  of  bills,  where  tho  subsoil  is  almost  impervious  to  water,  ami  where  differ- 
ent strata  crop  out,  between  which  water  works  out  and  saturates  the  entire  soil  at 
certain  seasons,  may  bo  greatly  benefited  by  deep  underdraining. 

5.  Heavy,  unctuous  clay  laud,  and  any  heavy  ground  wbieh  is  to  lie  impropriated  lo 
thoeoltivation  of  either  spring  or  winter  wheat,  ryu  or  barley,  in  ease  I  lie  surface  is  at 
all  disposed  to  hcavo  out  the  young  plants,  should  be  well  nndei'ik'.iiued  by  cutting 
ditches  thirty  to  forty  feet  apart  over  tho  entire  field. 

0.  Heavy  hind,  or  even  light  soils,  where  fruit  trees  are  to  bo  tru::=plr>.i:ted  fur 
orchards,  if  the  water-liuo  in  the  soil  and  subsoil  is  not  at  least  tl.n-u  t'-il  below  tho 
sarliice.  should  be  improve. 1  by  deep  drains. 

7.  -AH  land  nhor.t  dwellings  and  nut-buildiugs  of  such  u  retentive  character  that 
water  will  stand  in  posi-huks  or  in  little  excavations  diiiin..;  the  early  pouiovi  i,f  [he 
growing  season,  as  v.rll  as  Ia:o  in  tho  autumn,  should  lm  well  midordraiu.'d. 

-S.  Land  to  !.i-  i  -  -<\  as  a  lSuwer  or  vegetable  garden,  where  early  produce  is  to  ba  cul- 
tivated, ehoidd  '  ■■  v.vll  '.;:::lcnl::iiucd,  as  security  against  injury  from  protracted  dry 
weather  in  Mil;.:.:,  v.  and  tin-  injurious  iiilluences  of  loi:;:  ami  cold  storms  in  tho  vernal 
months.  l'h.:u,  ..!.;:  u-d  in  the  growing  season  should  not  be  exposed  to  a  serious  set- 
back, arising  lioiu  uhm>r  and  eold  storm,  and  a  complete  inundation  >-i  the  rm.iio'.v  need- 
bed.  The  ^aine.  is  trrni  oi"ii!i::.l.  kinds  ofllowcrs.  It  will  take  them  a  loo-  time  to  recover 
from  tho  detrimental  c  ri'eets  arising  from  a  cold  storm  of  ten  days'  duration,  during 
which  the  roots  have  been  standi::::  in  a  soil  ^.titrated  with  "  snow-cild"  water.  '.Tim 
water-line  must  ho  sunk  at  l<-as!  tLiirtv  to  loriy  in:  lies  below  the-  snri'ui  ;■. 

D.  Deep  uiiderdrainj  siiould  lie  sunk  by  tlie  sides  of  highways,  where  1':c  rolling 
wheels  of  passim;  vehicles  f:v;t:eiitly  make  deep  bole-  and  rut;  v.iiieh  retain  water 
longer  than  one  or  two  days,  Jiatiy  ;i  had  p:  re  of  highway  may  be  made  sutistaeto- 
rily  dry  by  simply  sitdtin:;  a  deep  iiiuiirJi'iKU  ou  the  np]:ei-  ml1."  of  ti:e  carriage  track, 
to  cut  off  all  tin-  snip !us  water  Mint  is  ce:isia:i;ly  «  nrkine  <!:.v,  n  iv.'itn  ill'-  laud  above, 
and   which    1  .ep      (bo  bed  of  the  toad  wet  dn'titig  cifcl   of  the  days  of  sprhig  and 


.1U.  Shallow  y;;'leys  and  liver  linis  Inruu.vh  «  bie.h  rniall  ::.va:;:s  of  wat 
and  double,  like  tin:  Mississippi  liner,  j-:n!cnu:;  worthier  \>.  broad  area 
should  be  iuipruvi  d  bv  cult  mil:  a  l.;i\e  ,:  a  eh  of  si.fi:  ■].  :.:_  capacity  ti.nni 
of  water  thai  will  ever  be  likely  to  lio-.v  there. 

H.  Mora-os.  fro—panls.  fev.r  and  ::;:«■  holes,  and  all  low,  marshy  gri 
n.au  habitations  slioidd  lie  llioronidily  drained,  and  the  laud  should  bo 
i-uiiiM  way  or  other,  if  nothing  but  j-m<r  be  allowed  to  pira.  ^ueh   pi:a 
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Dull*: 


After  the  at 


i-rly  Bulnmed  ami  civilized   by  cultivation,  inch  low  ground  often  becomes  the  MB 
productive  and  this  moat  easily  tLUod  of  any  portion  of  tho  farm. 

itannrrof  laying  out  diUAa- 
1  'S'  *•  The     accompanying     diignn, 

"1  Fig.  1,  represents  a  Urge  Ui 
that  was  actually  drained  in  At 
1  maimer  shown.  Tbe  soil  wis  t 
,  heavy  clay  loom,  and  theaoinnl 
J  ft  retentive  calcareous  diy. 
This  ditches   were  made  ibait 


fort;  ft  set  apart  over  tba  ei 
field.  During  a  portion  «l 
lima  a  small   stream  of  * 


a  portion  of  It* 
trcom  of  water 
that  would  all  past  through* 
four-inch  tilo  flowed  over  the 
surface  in  tho  valley  from  B  It 
L,  where  a  main  ditch  was  soak 
to  a  minimum  depth  of  thiw 
feet,  in  widch  a  course  of  fcnr- 
inch  egg-sole  tilos  was  [aid  ' 
Ah  there  was  a  valley  at  B  0, 
and  at  D  D,  eubmainsof  thra- 
iiic'  tiles  were  laid  as  re ji re- 
turn ted  in  connect  with  the  main 
drain.  Tim parallelditcbeawtre 
then  made  up  aud  down  t!x. 
slopea  aa  nearly  oa  practicable. 
From  A  tho  water  would  ran 
most  readily  to  II  B.  At  G  H 
short  branches  were  made  on  the 
slope,  in  whioh  otio  and  a  bait 
inch  tiles  werr  laid.  At  P0  tho 
ditehea  oil  ran  directly  op  tbe 
sluiso.  From  V  tho  water  r« 
cither  toward  the  main  Lortbe 
Silli-main  D.      From    C   tlio  de- 

D  D.  Hence  parallel  ditebw 
were  made  as  represented.  The 
object  in  laying  out  tho  ditches 
in  so  many  directions  was  to 
f  I  liaro  them  ex'end,  tis  nearly  m 
|  priteiii-UilH,    directly    up    and 

a 1  duwu  this  slopes,  which  ia  the 

true  system  of  thorough  otider- 
ite!li;rerit  tillers  of  the  soil  ami  engineers  of  extensive  experience  agree  in 
nt,  that  in  (i  system  of  thorough  andurdminiiig  it  is  better  to  ha**  the 

ditchen  made  up  and  down  a  slope  rather  Irian  ili;i;;ot);!l]y  :iciisi  it.      Hence  wain  aaJ 

Riii-riiiiiiisH  miist  Ihi  liii-iiicil  iii  1  Ins  valleys,  and  parallels  mid  brunches  should  run  ap  and 

town   the  sl.ipcu.     Even  when   the  strata  crop  mil.  on   tins  sidy   of  a  slope,   between 

■■liicli  -:i r-].l u-j  water  lenders.  ( lit-  soil  tins  wel,  it.  will  always  lie  found  more  satisfactory 

.■  en!  i  In-  ilin-lies  n  [>  mid  Aibii  the  slujie,  rather  llian  in  u  diagonal  direction  across  it 

>,i,,-iiii«iir)  il.i:  :-i~t.  nf  (.';.vJl,;;.--TIil-  r-i/o  of  a  diu-h  must  depend,  in  a  great,  measure, 

-■  lie;  i|iiii>il.i:y  of  water  tn  lie  conveyed  Ibrnajrli  it.       When  ;:»  nnilerdraiii  ia  made  in 

•Hey  th«/i;,!i  wiiieb  pa-^i.s,  a  slrejin  MiCieietiily  Li)>;e,  during  some  of  the  mouthl 

.  ...nil-;  and  aiit:iuin,  t"  til!  a  «r,-iucl)  tile,  Hie  capacity  of  tins  audertlrain  should  bs 

■■»v  i-,.ii-d  to  l;:e  vn'iiitio  el"  Lias  stream  wl-en  :il.  it.-  e,vea;.i::-,t  height.      If  a  eousddciablo 

..    ,|..i:  ni"  tin- si  re, mi  iliiv.i;  mvr  tlie   Mina.-e  of  the  ground  during  tho  period  of  pro- 

-led  atiiriiis,  tins  ^msi-nl  v.- ill  In.  liable  lo  lie  fnillictl,  and  large  iiuantitita  of  the  anil 

.  ,ii    l>ii  v.  ar-liei!    away.     Previous  to  making  r>  dr::!n  in  such  a  |ilacts,  it  is  au  excellent 

iraiiiess  in  a^ee:iain  the  CLipai  ay  of  t  lie  stn  am  at  Li;;li  water,  by  making  a  temporary 

'sir.  "I'  nods,  tji  wiili  a  board,  avd   ilsiin^  a  s(hk;iv  Inbo  made  of  boards  in  the  dam, 

hviuijiii  whii-li  ti:e  water  istay  p.":  j.     A  e.n.iii  v.  ill  ,  iie.a  draw  funr  times  ao  itioch  water 

■     -lie  part  niii  field  in  in  ane.Uier.      Hence,  n„  engineer  can  detontiinu  with  corruiuty, 

aout   [iraclieal  eisletslalini',  wiiat  tdioithl  bo  the  size  of  the  tilea  or  tho  capacity  of 

'      foitutd.    In  vase  a  stream  of  water  is  alloired  to  flow  for  only 

;o  over  a  slouo  draiu,tlio  water  will  bo  likely  tr  "-J  -  -  


ofindu 
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to  tho -water-course  of  the  drain,  ami  will  wash  mellow  earth  down  between  the  stones, 
thus  oust  rnc  ting  the  flow  of  Ihe  water  in  Its  proper  channel. 

It  in  always  desirable,  so  far  an  may  lw  practicable,  to  rnako  tho  waicr-courec  of  a 
drain  only  onus!  tu  the  fullest  capacity  of  tliu  stream  at  any  tinir>.  In  ninny  ditches, 
till'!-  having  a  bore  of  oce  ami  a  linlf  or  two  inches  in  diameter,  will  carry  nil  the  water 
that  iliti  ilrain  will  ever  draw.  In  ouch  places  small  (Hi-*  would  lie  preferable  to  others 
twiee  on  largo,  on  a  small  paaaago,  Mirylng  a  stream  aboot  equal  to  its  rapacity,  will 
be  krpt  clear  luni.fr  than  one  aineh  larger.     Economy  may  bo  exercised,  in  many 

S laces,  liy  layiu|i  tilea  nf  [he  smallest  sine,  say  one-iiieb  tiles,  at  the  upper  end  of  the 
iU-li,  for  a  distance  of  several  rods;  then,  for  another  distance,  lay  one  and  a  half  inch 
(ilea;  tlii'ti,  AH  the  capacity  nf  thn  stream  increases,  iihi  (wo-inch  tiles,  iucrea-siii;;  to 
three-inch,  four-iiieh.  live-inch,  at  given  sections  uf  (be  distance.  In  many  instances  a 
stutie  ilrain  or  plunk  drain  in  made  through  a  field  as  the  main  dram,  or  fair-inch  tiles 
are  employed,  into  which  not  n  few  branches,  some  short  ami  others  lone,  empty  th  >ir 
Water.  In  many  mcb  branches  one  to  two  inch  tiles  wonhl  serve  the  purpose  of 
(bur- it)  eh  tiles. 

1  li.'  size  and  form  of  (ho  atones  to  1»  nsed  in  filling  a  drain  tunsl,  lie  taken  into  con- 
aiiii:a"  iimi  when  cm  ring  (tie  ditch.  If  thn  side  stones  are  about  nix  inches  in  diameter. 
Olid  ihe  stream  seldom  tills  a  four-inch  tilo,  the  bottom  of  the  ditch  should  be  made 
fourteen  inches  wide,  which  will  give  a  water-course  four  inches  up  and  down,  and 
two  inch™  wide.  If  (be  ditch  b*>  made  of  (bo  size  indicated,  the  same  kind  of  atones 
may  be  used  for  covering  the  watcr-rnnrso  that  are  employed  in  the  hide.  It  is  im- 
portant (bat  the  width  of  a  ditch  should  conform  to  the  size' and  shape  of  the  rjoiji's. 

Inuiiiing  lari/f  niftr-ftM.— The  first-  consideration  in  draining  a.  marsh  is  to  determine 
the  source  ol  the  water.  If  the-  water  backs  up  and  overflows  from  a  river,  lake,  or 
Other  IkkIv,  the  const rurt ion  of  a  dike  should  ho  the  lint  step.  If  the  surplus  water 
Bows  down  from  th"  uplands, or  issues  from  s]  rings  mar  Tin?  I'not  of  a  slope,  sp  Trading 
owar  the  surface  of  tie  low  ground,  n  dec]i  drain  should  be.  made  between  tin:  slope  of 
tha  marsh,  culled  a  "  oateli-  .vaicr  drain."  for  the  purpose  of  receiving  the  water  as  it 

E  reads  along  on  the  surface  or  through  the  soil  at  a  period  of  high  water.  A  geod 
aiu  in  the  light  place,  near  Ihe  source  of  surplus  water,  will  often  he  nmro  clfcotiial 
In  draining  the  hoi!  (ban  four  .  .lies  the  length  of  drain  made-  directly  thrnu;;h  the 
marsh.  Marshes  are-  always  supplied  with  surplus  water  ('mm  a  source  hi;;lii'r  than 
the  surface.  Iti  many  instances  a  small  s'ream  Hows  directly  through  the  marsh  dur- 
irg  tlu>  greater  part  of  the  growing  season,  and  at  periods  of  high  water  the  stream 
will  he  so  large  thai  the  water  cannot  be  conveyed  in  an  uudcrdniiii.  In  sueh  a  ease 
(In)  first  >tep  will  lie  to  cut  a  broad,  open  dileb  through  the  middle.  This  should  be 
done  when  then'  is  little  or  im  war.  r.  In  seme  iu-iances  laborers  must  do  ;he  first  es- 
cavutiiig  in  mud  and  water  ankle  drop.  In  case 'In-  naliiral  course  of  a  stream  lies 
din-el  ly  across  a  iieid.au  otieu  dileb.  to  carry  the  Hood  water,  i:iav  i-ftcti  be  made  mure 
conveniently  on  one  side  <  f  th-i  sivanip.  which  Till  sntueiimos  -cne  !;:■■  ileiioir  j.ur- 
pos-  ol'  an  open  .iit-1,  :i-„|  ;,  main  drai::,  iuM  which  branches  may  .-iiip:v.  if.  for  in- 
stance. Jim  is  insi'ieti'lv  I  he  ease,  a  spring  issru  »  from  oao  sale  ol  a  swamp.  ■  ■.  that  tht 
water  spiead-  >.'*cr  ilie  Mirf.tce  of  a  I  -oad  area,  ascertain  and  state  oi:i  :';  ■  must  coa- 
ve:iie::t  plate  !->r  a  de.  p  i:cl.  nil oi ::.  lo  iii'diil  from  the  spiing  to  ;ome  river,  and  let 
lhe.wt.1iT  he;.l!  .•ol'ee-e.;  ;.',  the  h<  I'd  of  a  ditch  before  am  poi-lion  of  it  is  alio. .  cd  to 
pipi.-ai!  over  i  ...  -■  -v  ■::..;.<.:.}.     (i-m  gocal  drain  will  some,  runes  h-  nvjf.icieni  to  r.-!i  -vo 

:■'!  of  Mii.i-;.-    .;.-,■■:.:  i-diaw  off  all   lie  water,  evi  a  i:i  the  diie.r  r ii!)  ..-f  the  y.  ar. 

denominalcd.  call  !■■■  ii>ii>:r!  in  no  j.articidar  place,  but  it  so.ihs  in  on  every  sidi'.  1'lip 
piopet  nin  id  i-i  iid.-r  -aieli  place-  "drv  is  to  sink  a  deep  dilch  tiitirelv  around  the  outer 
Cdge.aro-loriaoi-di.-iaiil  from  t  lie  Uv.-l:  watermark.  Of  eourtc  thedislanec  of  the  ditch 
from  lheedvn-o(  I  !v  mvhioji  wi:i  di-p.-i'id  on  t  i;e  seipi'  of  the  land.  In  c.-^ie  i  lie  land  is  dry 
enoiigu  to  l-e  rlo-,veil  :;■,.!  cul I ivr-ted  clo'v:  to  lii-h-wat.r  mark,  let  the  ditch  bo  undo 
e:ii>  a  f-w  feci  from  that  p.ainr.  I):i  the  e  uiraiv,  if  ihe  panially  dr.--  land  near  the 
BWiimp  is  only  ii  lew  ineln-M  !i:-]ier  than  the  'cVel  with  bigli-waier  mark,  and  wild, 
eoaisc  "i-a  ■•.  ajipeac-  over  the  -ii:  face  for  a  Uisiaace  of  sevi'ial  im1..  froiii  tie'  swamp,  let. 
the  ditch  he  *!,.,!,  a  few  |V.  1  bev.inl  cvcrviliing  that  indicate:,  wei  land.  Seek  ditches 
f-li-inl.1  :.-■  a  id-  ■:■;'  I,  ->  i!ie-i  'in  re  f:Vl  >!eep.  having  i:  good  natlel,  mi  that  water  from 
Ih-fanhe-!  -:■:■■  v.-;!]  it,:.-.v  awe.-,   a-  real.lv  as  from   the  ;  i.le  loi.icr   the  .  c.:l.  t.      Tig.  2 

lamishi-M   :,    :!,  :..  ,-(in»e|  id-e  of  r!,e  T.-.:e  ,n:i r  of  duiiriiiig  -  cat-loh  ; "'  atnl  frog- 

ron.l-.oa    !  ihi-la- ,1.     Tl:e   i:r !::■■  Ii:ie  \V   imiieat.er-  hig!.-«at.r  mark.     The  dolled 

occupied  bv  wild  :ir,il  co.::-e  erass  and  atiusUio 
ti.  where  it  liiav  be  i:ci  c-arv  losmli  the  main  ditch 
r"  a  true  descent  fro;..  T  t.i  Con  both  "ides  of  tho 
liiat  a  cat-l,ido  is  eot  thoroeghly  rlcain.-d  when 
side,  as  ■itKlicati-i!.  The  ^raial  dii'.icul'y  in  many 
otic,  or  botli  ^iJ■S*  °^  l';u  >Ttt  gwu1^  deeper  than 
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at  the  outlet.    It  is  an  excellent  practice  to  grade  Ins  eutiro  ditcli  before  layingm; 

tiles;  then  lot  in  the  water  at  T  to  test  the  descent.    In  case  the  water  does  noid» 

_  appear  from  the  swamp  in  a  few  rab 

*>£■*■  alter  the  tiles  are  laid,  let  another  Jitt 

be  made  directly  through,  the  pond. 

Another  difficulty  of  common  ocenmao, 
when  swamps  are  drained,  is  thai  & 
ditches  are  mods  too  shallow.  In  cutl 
frog-pond  covers  an  area  of  only » Je» 
square  rods,  and  it  is  a  long  distance  Cm 
and  nearly  level  with  the  final  outlet,  r. 
would  be  allowable  to  sink  the  ditch* 
T  only  two  feet  deep.  Still,  if  the  BOttos 
of  tho  ditch  can  be  graded  with  only  ttn 
inches  fall  in  every  one  hundred  feet.it 
would  be  desirable  to  sink  every  part  B 
least  thirty  inches  in  depth. 
T.    .  instances  ono-inch  tiles  will  1» 


occupying  half  an  acre  to  an  acre.  In 
some  instances  two-inch  tiles  will  bo  re- 
quired, with  those  having  a  two  and  aa 
half  inch  caliber  for  the  main  drain.  II 
tiles  are  somewhat  expensive,  many  dol- 
lars' worth  may  be  saved  by  employing 
those  of  a  small  size  when  there  is  only 
'  a  small  quantity  of  water  to  be  conducted. 

Thorough  draining  of  slopes. — On  tho  table-lands  between  many  of  onr  lakes  ind 
rivers  there  will  bo  found  large  swamps,  and  in  some  instances  extensive  ponds,  rnsoy 
of  which  never  dry  up,  even  during  the  summer.  In  numerous  instances  the  wits 
from  these  swamps  percolates  through  the  strata  below,  and  spreads  far  and  wida  in 
tho  fissures  until  it  reaches  the  surface  soil  on  the  slopes,  which  it  keeps  thoroojjhlj 
saturated,  even  in  dry  weather.  In  ono  such  instance,  a  type  of  many  others,  a  Mid 
lay  on  a  slope,  as  in  Fig.  3,  above  which,  on  the  table-land,  was  a  large  tract  rf 
swampy  ground,  chiefly  woodland.  This  slope  descended  about  six  inches  per  htteil 
rod ;  and  there  Keeincd  to  be  no  reason  why  tho  soil  should  be  so  wet  when  such  bed 
„.     „  ought  to  be  dry.    Tho  entire  slope,  over 

£  'S'  "■  au  area  of  many  acres,  was  rendered  very 

^MOaaOUBHa --,  w„t  by  the  water  that  cams  to  the  surface 

"   from  the  swampy  land  above. 

The  first  step  toward  draining  that  field 
thoroughly  was  to  sink  a  three-foot  ditch, 
with  a  stoned  throat,  across  the  upper 
end  from  a  to  b,  from  b  to  e,  and  from  a  to 
t,  letting  the  water  discharge  into  a  deep 
gutter  at  ono  side  of  the  highway.  >Ju 
there  was  a  low  place  at  /,  a  ditch  wu 
sunk  from/  to  .7.  The  deep  "  catch-water 
drain"  across  tho  tipper  end,  from  o  lot, 
cuts  off  a  huge  proportion  of  the  water. 
Yet  six  or  eight  yurda  down  the  slope 
the  water  would  soak  out  from  the  catch- 
water  drain,  rendering  the  soil  on  the 
lower  side  of  tho  slope  as  wot  as  ever.  11 
is  probable,  also,  tliat  tho  veins  which 
couducted  tho  water  from  tho  swamp  t* 
tho  lower  part  of  the  field  wcro  not  yet 
ached  by  tho  catch-water  drain   ab.     Hence  other  drains  were  made  abont  forts 


collected  tho  surplus  .._. 
,nur  tho  catch-water  drain  two-inch  tiles  would  have' 
c-incli  to  one  and  one-half  inch  tiles  would  have  been 


a  tho  most  thorough  n 
ss'on  preferable  to  stou 

.ullkiently  largo  for  tho  par ..._.,    .,   .  _..  . 

iiwest  point,  llence,  if  there  had  been  no  deep  highway  gutter  along  c,  g,  c,  it  would 
lave  been  necessary  to  mako  a  drain  in  that  place  to  receive  the  water  from  the  paral- 
els.  .As  the  slope  below,  which  was  wet  also,  belonged  to  another  person,  it  would 
'0  necessary  for  him  to  sink  parallels  directly  up  and  down  tho  slope,  ending  two  or 
lireo  rods  below  the  highway,  if  he  wouhl  carry  out  the  system  of  thorough  drainage' 
"■nm  en  cod  above  tho  bighway,"as  represented  by  the  diagram.  ~~ 
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):./  naell  dildict, — The  moat  economical  and  expeditious  manner  of  exc&vat- 
s  of  ordinary  size  is  to  stake  out  tho  course  of  the  ditch,  using  many  short 
t  mom  then  a  foot  high,  and  tbreo  or  four  long  ones',  then,  having  put  a  sharp 
.  a  sharp  <'ollcr  on  a  common  two-horse  plow,  strike  a  straight  furrow,  only 
e  inches  deep,  in  capo  tho  surface  is  covered  with  turf,  and  let  tho  furrow- 
iiwk  again  lulu  the  furrow.  If  tho  furrow-slice  does  not  return  to  the  furrow, 
nnicil  back  with  iron  books.  Now  let  this  plow  ho  run  hack  in  the  samu 
is  to  cut  »  furrow-slice  about  ten  inches  or  ouofoot  in  width,  which  tbo  plow 
•v  entirely  out  on  the  hank.  A  good  plowman  will  remove  all  tho  "  firs t 
by  operating  in  this  mannor,  faster  than  twenty  men  can  cut  tho  turf  and 
lit  with  lipndiM.  In  case  the  iirst  furmw-slico  is  not  of  sulllcient width  for  a 
i,  let  the  plow  bo  run  along  back  and  forth  to  cut  off  another  furrow-slice  of 
d  width.  If  a  double  team  can  bo  employed,  where  the  hind  is  not  stony,  u 
tix  or  eight  inches  may  bo  thrown  out  with  a  plow.  Should  there  ho  mneh 
i  aflcr  tho  sod  has  boon  removed,  let  it  ho  shoveled  out  with  rnund-pointtd 
lien  drive  a-  common  plow,  without  a  colter,  back  and  forth  in  tho  excava- 
.  the  implement  has  loosened  a  depth  of  nearly  two  feet.  Aflcr  tho  mellow 
bran  throvrn  out  with  shovels,  bitch  a  team  to  a  subsoil  plow  and  loosen  th« 
r-htral  tun,  uud  continue  to  plow  up  awl  throw  out  tho  earth  until  tho  desired 
lii'i-n  leached.  The  writer  has  sunk  many  hundreds  of  lineal  roils  of  tilo 
lIio  foregoing  maimer,  the  expense  of  which  did  not  exceed  eight  cents  per 
liiittuin  must  necessarily  bo  graded  with  a  ditcher's  pick  if  the  ground  bo 
.  It-  will  bo  understood,  also,  that  after  tho  excavation  has  been  madoovcra 
,  a  long  whiffle. tree  should  be  employed,  so  that  each  horso  may  travel  at 
feet  away  iroin  the  bank  of  tho  excavation.  A  chain  also,  two  or  three  foot 
must  extend  from  the  end  of  tho  plow-beam  to  the,  iloilblo  v.liiuletreo.  When 
removed  with  spades  and  shovels,  avast  amount  of  hard  labor  may  bo  saved 
r  tin;  din ■lies  its  narrow  as  they  can  bo  excavated,  as  a  narrow  cut  across  tho 
us  will  slop  the  ouward  flow  of  water,  and  conduct  it  to  tho  bottom  of  tho 
nito  aa  cii'cdualJy  as  if  an  excavation  were  made  in  tho  same  plaoo  one  foot 
for  example,  tho  ditches  are  to  receive  two-inch  or  even  three-inch  tiles,  and 
itiiifi  is  all  to  bo  done by  hand  tools,  let  a  line  be  stretched,  say,  fifty  or  aim  n- 
11  length,  and  with  tho spade  cut  through  tbosod  beneath  the' line.  Then  re- 
iiiiot.'i;;iit  inches  distant,  aud  cut  the  sod  for  tho  other  sido  of  tho  ditch.    If  the 

0  lie  spaded,  a  digger  will  be  able  to  excavate  IVnni  ten  to  twenty  lineal  rods 
uamrdiug  to  the  compactness  of  the  subsoil.  As  the  ditch  is  Mink,  tho  hid  in 
dressed  oil'  ninthly,  merely  to  keep  the  banks  tnie,  and  tapering  to  a  width 
nr  or  live  inches  at  tho  bottom  of  a  ditch  Thirty  inches  deep. 

■rimced  ditcher  «ill  probably  demur  at  tho  idea  of  working  in   such  a  net- 

aiiim.  Tho  writer  ont'ii  employed  a  digger  who  made  true  ditches,  but  he 
.derated  to  oieavato  ditchca  for  receiving  stones,  and  he  would  not  cut  le: ., 
lout  wide  at  the  surface  ami  ten  inches  at  tho  lioiln.o.     lie  would  not  lie  cou- 

it  an  excavation  only  seven  or  eight  inches  wide  at  the  surface,  and  four  or 
-  u,.le  jl1.  the  bottom'  could  he  made  with  about  em-hall'  the  labor.  When 
■■  .-,:i'n  n:i  i-ow  dicdics  ilie  digger  must  In:  provided  with  a  good  narrow  spado 

iter's  scoop.  Then  ho  must  learn  to  work  willnni"  i"o->t  forward ol  the  oth.T. 
■inqi!-:,:  .■;:...    ■  There  is  a  great  difference  in  imades.     Komo  are  mado  of  the 

ltd  in'  lulled  iron.  Tbo  blade  of  such  spades  mas  he  v,  ry  heavy  to  endure 
'go  in  the  hands  of  careless  kiljonus.  lie-sides  thin,  th.ey  will  mil  wear  smooth ; 
',;.[.■■.  i  anunt  lie  kr:>;  brighi  without,  lunch  iHaieulty.     Ik-nee,  irun  spades  are 

wield'-,  aud  always. so  rusty  an  to  linld  the  t  arth,  thus  making  hard  wot !; 
I  ■h..!:i,u-.  I'igs.'-l  and  .">  represent  two  steel  ditrhing-spadc.i,  of  the  ino-l 
i.ivov.  tie;.  -I 'represents  a  steel  sonde  of  extra  length,  honed  e.vtra  filroug 
:;:ui!o.     Tig.  .">  shows  a  concave  blade,  having  a  circular  edge.     This  spade 

1  ;-,on,l  sTes  1,  properly  tempered  and  pii-Micd,  ami  is  much  lighter  than  the 
■.■ij.li  very  strong.     This  concave  blade  is  used  inreunvitig  tho  lirst  sud-spad- 

.  c  xcavn;  •':  ■-'  narrow  ditches  for  small  tiles.  Fig.  -1  is  designed  for  digging 
.  i:|i'-.'.'otis  .';:\,  '■here  a  tool  of  unusual  .strength  h  requisite.  To  work 
vlMwl-M  should  lio  kept  bright  on  both  sides,  and  tho  Uladcs  should  be 
ii  a  ■-[: .!::■  1  i;  ahrupt,  edge.  It  spades  of  thai  i>c*ir.d  length  and  breadth  til' 
HO!  i'.ei'llt..:ued  readily  at  country  stores,  I  lie  nea:e..r  laaanl'.^.aurer  of  spades 
ing  t  i.ds  could  he  addressed,  with  direeiimis  i'nr  unking  tools  of  .tho  .desired 

vvr. ■:  "t" ::  Kiffl.Ie  iii  tin-  latest  hitprovemei.t.   'The  blade,  is  twiiity  inei.-s 

i.-  .i  \v;d  ■.  :d;i!  eirea'ar  at  the  .■nteritrg  edge.  This  stylo  of  spad.i  is  ti.- 
1..  ■  :,■.'.:■,-  i'c.  i  ::iava!l:ig  dce]i  a:;d  narrow  lile  ditches.  T!iu  handle  is  Jer.gcr 
lie.'  ;'.]i. i  nt'  ot'iinary  spades.  The  blade  iseeneave  ot!  tho  front  side,  ami  is 
tatie  of  steel  t:ea:!y  liolishcd.  As  the  shoulder  a;  the  head  ,of  tho  .blade  is 
narrow  to  receive'  the  digger's  foot,  an  .iron  adjustable  shoulder  ;is  hold  by 
.v-bollt  to  any  dc.-ired  place  on 'tho  handle.   \With.such  a.  spade,  after  ,tho 
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Erst  spading  of  soil  lias  been  removed,  a  digger  can  rink  a  ditch  to  tlio  desired  tbjptl 
whlleMandingoD  tho  bank.  Fig.  7  is  a  steel  spade  similar  to  Fig.  6, yet  having  aaborttf 
blade.  Fig.  8  represents  n  very  convenient  and  useful  tool  for  shoveling  tho  loan 
earth  from  the  bottom  of  ditches  tlmt  are  of  HufDeiont  width  to  receive  the  blade.  Tta 
corners  of  tbe  entering  edge  are  mado  sqna.ro  and  sharp,  to  facilitate  dressing  out  thi 
corners  of  tbe  bottom  of  i:  ditch. 

Cleaners  nru  valuable  und  convenient  tools  to  aid  in  excavating  very  narrow  ditchst. 
They  are  of  so  vera!  forms,  an  represented  by  the  accompanying  illustrations.  Fit  9 
should  be  bung  similar  to  u  id  and.  pointed  shovel,  so  thai  the  blade  will  rest  Bit 
on  tie  ground  when  the  hnudln  is  held  across  one  knee.  The  blades  of  the  otbs 
clL>ani:i-!i,  Kigs.  10  nod  11,  arn  ban"  at.  about  tho  same  angle  as  a  broad  boo,  to  that 
the  operator  eun  stand  on  the  batik  of  the  narrow  ditch  and  scoop  out  the  loose  earth 
from  tho  bottom.  In  many  instances  where  (ho  earth  to  be  excavated  is  soft,  (bar 
cleaners  are  employed  to  excavate  tho  ditch  after  tho  first  spading  has  been  removed, 
and  to  grade  the  bottom  while  tho  operator  stands  on  tho  batik.  Fig.  II  ia  a  slen- 
der scoop  having  a  long  handle. 

Tbe  libidos  of  hiiiIi  ( ■!( alter*  should  be  made  of  good  steel,  with  a  strong  shank  sadi 
handle  tlmt  cannot  lie  broken  by  a  careless  thrust.  It  should  Ihs  remembered  also  that 
tiirh  sloiuaTS  arc  uot  designer]  to  endure  the  strain  of  a  pick  or  a  crow-bnr.  Hence  tin 
edge  should  not  Is;  driven  down  into  compact  ground,  and  force  applied  to  pry  mom 
earth  than  tho  tool  can  lilt  nt  one  time.  All  sitcli  tools  are  mode  strung  and  light,  to 
iiuiiiUn  loose  and  yielding  earth.  Illlt  diggers  who  have  not  been  educated  to  asetooli 
with  care  will  often  employ  a  cleaner  wbon  they  should  use  a  crow-bur. 

A  boot  tpadiiiij-ii.iH.  After  tlio  spade  luis  been  used  for  a  few  hours,  nnless  thesolooJ 
the  boot,  is  unusually  Lliick  aod  hard,  the  foot  wliieli  is  employed  to  thrust  in  tbespsdt 
will  become  tender  and  lame.  To  prevent  snob  an  occurrence, nil  skillful  dltohers em- 
ploy aspading-iroti,  to  bo  lashed  to  the  hollow  of  the  (hot. 

A  C:>nreiikn!  Drain  /..rti— A  convenient  level  ia  an  important  instrument  to  he  em- 
ployed  when  making  drains.  When  them  isonl.v  an  inch  tall  pnr  lineal  rod,  tbe  use  of  ■ 
reliable  levt'l  is  requisite  to  grade  the  Imttom  of  the  ditcli  ats  true  i no! illation,  BO  that 

"'■    >r  will  How  away  witbont  being  forced  along  on  a  level  in  certain  places.    The 

■'"'■     '      '  '""   "  "Jve,  so  much  so  that  it  iri  frequently  uusafe  to  depend 

a  rely  on  random  guessing*. 

Figure  12  represents  a  wooden  level 

that  a  mechanic  eon   moke  in   half  an 

hour;  aoarciiiccesofligbt  waodoueinrh 

thick,  eight  feet  long,  four  inches  nine  at 

tlio  tower  ends,  and  two  at  the  top;  *  is  a 

gnul anted  cross-bar,  screwed  U>aa;p 

consists  of  a  plumb  anil  line.  Before  (ho 

graduated  scale  is  made  on  6,  let  tbe 

level  be  turned  halfway  around.    If  the 

plumb-lino  indicates  the  same  point  or 

mark,  the  level   is  practically  correct. 

Let  the  pieces  be  planed  and  painted. 

and   tho  joints  glued   together.    Then 

lot  it  bo  handled  with  care  nnd  housed 

from  the  influences  of  tho  weather. 

DUcha-e  Metallic  Shorn. — When  laying 

tlio  ill  a  narrow  ditch  in  which  there  ia  a  stream  of  water,  it  is  very  dosirablo  to 

have  a  pair  of  metallic  gIims  limbed  beneath  tlio  fee).     These  oro  usually "mailo  of  thick 

sheet  iron,  with  tho  two  edges  riveted   together  at  I  ho  bottom.    The  object  of  such 

shoes  is  to  allow  the  water  to  How  through  the  orillco  freely,  without  forming  a  pool 

of  water  directly  where  the   operator  ie   laying   tiles.     When  a  ditch  is  only   wide 

enough  for  a  man's  feet  when  olio  i.i  direelly  forward  of  the  other,  thoy  will  obstruct 

the  water,  rurclenn;;  It  rather  (I  moveable  for  the  ditcher.     When  the  bo'ttoin  of  o  ditch 

is  soft,  tin  IV  ::t  of  a  heavy  man  will  coolant  ly  poach  up  the  soft,  earth,  making  it  mom 

niltitull  to  lay  the  lilus  properly,  while  the  hollo'T  shoes  will  aid  materially  in  keeping 

llie  bot'cui  tine  ami  smooth.    Tit:;  orilieo  tlirou«h  tho  shoes  need  not  bo  over  two 

ii.cl:;:-i  i!i'"ji  hj  i'i):;r  h.cii  ■:!  b-n.iil.     Leather  straps  may  be  riveter!  to  tho  sides,  or  they 

l  :::j    ]■•  ;--■  :|u-t.:i^:i  (he,  isid'is,     '1  he  nho"H  nhonkl    ho  about  two  inches  longer  than  til;' 

boo;..  i,(  the  operator.    A  block  of  hard  wo.id  three  by  four  inches  square,  with  two 

o:v  ;i:ni  a-1'oiti-(l!-i:!cli   hel-.:s  bored  .through  lejig! h wise  limr  tho  ho[tom|  will  serve,  ibu 

purpose. 

trp!rit-Ic:\!s.— Many  .spirit  levels  aro  not  suflleiently  correct  for  luvoliug  till!  founda- 
tion for  a  building,  nor  for  grading  a  ditch  whore  tho  suifacoof  the  ground  is  nearly 
level.  In  many  instances  the  rial  which  contains  the  ipiriu  is  of  hucTi  form  that  tbe 
air-bi:bblo  will  not  indicate  a  trifling  movement.  But  a  plumb-lino  will  never  fail  to 
correspond  exactly  with  a  water-level.  Fig.  13  represents  a  cheap  and  convenient 
apirlt-rleycl,  .which  a  worker  in  .wood  will  J™  able  Jo  make  in  on  hour,   vT.he  part  repro- 
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tented  by  A  should  be  about  eight  feet  long  and  five  inches  wido  at  the  middle-  B  B 
are  Ian  three  or  four  feet  long,  and  C  C  are  braces.     The  spirit  vial  ii       '   ' 
out  in  the  middle  of  it.   A  joiner's  "spirit- 
level  and  plumb"   may   bo  fastened   to 
the  side  of  J  with  two  screws.    Then  the  >    - 
sight  is  taken  over  the  upper  edgo  of  J.  * 
In  some  instances;  if  there  is  uo  wind 
to  blow  the  plumb-line,  ami  one  has  a 
*    a  steel  square,  he  may  strike  a  level 


pretty  correctly  by  placing  the  long  part 
of  a  steel  square  on  two  stakes  and  plumb- 


ing the  arm  of  the  square  as  it  hangs 
down.  A  small  thread  should  be  em- 
ployed as   a  plumb-line  for  such  a  pnr- 

Slurrelifor  ditching.— Every  labnrerwbo  •  ■ 

shovels  earth,  whether  from  ditches  or  other  excavations,  should  be  provided  with  a 
good  steel  ron nd-poiu ted  shovel.  If  the  handle  bo  of  tho  proper  curvature,  so  that 
the  blade  will  rest  almost  flat  on  tho  ground  when  tho  handle  is  dropjied  across 
one  kuee,  a  large  proportion  of  the  labor  and  consequent  fatigue  will  be  avoided, 
as  one  knee  cud  bo  employed  ns  a  fulcrum  to  lift  the  shovelful  of  earth  without, 
employing  the  muscles  of  the  back.  With  such  a  shovel  properly  bung,  a  laborer 
Trill  be  able  to  throw  out  more  than  twice  tho  amount  of  earth  from  a  ditch,  with 
less  fatigue,  in  a  clay,  than  with  a  common  dirt-shovel  having  a  short  handle.  When 
excavating  narrow  ditches  ono  inch  or  more  may  bo  turned  up  on  each  6tde  ot'  tho 
blade,  or  it  may  bo  cat  off,  making  a  blade  five  or  sis  inches  broad.  When  a  digger 
must  bend  his  hack  to  enable  him  lo  get  down  to  tbo  dirt,  every  time  bis  shove?  [t 
tbrnst  in,  the  fal  igno  revolting  from  the  olevation  of  the  body  and  bending  down  also 
■will  exceed  the  fatigue  arising  from  the  expenditure  of  tho  force  employed  in  bIiovoJ- 
Ine.  A  laborer  mnst  keep  tbo  back  straight  when  shoveling,  or  hia  power  of  endurance 
■will  soon  fail. 

A  ditchers'  sktl  pick.—  On  many  farms  the  substratum  Is  so  compact  and  full  of 
"bard  pan,"  and  small  stincs  imbedded  in  the  rock-like  earth,  that  the  best  steel  spade 
will  scarcely  enter  ono  inch.  For  excavating  such  land,  a  di  teller  requires  a  good  steel- 
pointed,  double-bitted  pick,  ono  end  pointed  four  souaro,  and  tho  opposite  end  chisol- 
shaped,  about  ono  and  a  quarter  inch  broad.  Tho  best  quality  of  steel  should  be  em- 
ployed ;  the  temper  should  be  as  hard  ua  the  steel  will  hear  to  bo  mtido  without  being  brit- 
tle. As  steel  varies  so  uuieb  iu  ([Utility,  no  particular  rule  cat:  he  given  ns  ti>  tempering 
the  pick.  The  maker  or  the  Kj.rk-n.ith  must  "  temper  and  try."  The  end  of  tilt' handle 
that  enters  the  eve  of  tim  pick  ,1;o:i:d  be  lii-^-e.  i,:rou„-,  and  dovetailed,  so  that  the  end 
can  be  kept  tight  iu  tho  eye  withuut  difficulty.  Such  handles  should  In;  made  of  the 
best  quality  of  haril  and  tough  timber  ;  and  tho  largo  end  should  I"'  soakvd  in  linseed 
Oil  two  or  three  days  before  it  is  used,  to  render  tho  timber  durable,  atui  to  prevent 
shrinkage  and  working  loose. 

EratCtUiitg  rcn/  drep  (iituhra.— It    frec]uently  occurs,    in  cutting  ;i 
that  it  is  necessary,  at  Certain  places,  to  sink   it   live  or  six   (net 
make  the  bottom  ofa  uniform  grade.    When  cutting  a  ditch  thro 
ground,  unless  the  banks  are  left  so  sloping  that  tho  earth  cam 
of  labor  is  required  in  throwing  out  much   mure  earth  than   i 
avoid  this,  after  the  surface  of  tbu  ditch  has  been  excavated  about  t 


procure 


litrjjti  main  ditch, 

gh  somo  kinds  of 
vo  in,  a  great  deal 
lly  necessary.     To 


ivu  iu  p.  \iTPca  or  prop  between  tbo  planks,  as  represented  by  Fig. 
e  plank  is  shown,  placed  against  tbo  bank  ot'a  ditch,  with  two  props 
:om  one  plank  to  the  other,     a  width  of  two  feet  will  enable  a  dig 
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ger  to  sink  (he  excavation  live  or  six  feet  without  incurring  any  dans01,  f>om  raiuij. 
By  employing  the  level.  Fig.  12,  anil  grading  the  bottom  of  a  section  one  rod  ta 
length  of  tho  correct  inclination,  and  laying  tho  tiles  or  otlier  material,  as  Boon  as  aim; 
twenty  foot  can  bo  excavated,  tho  curth  can  bo  returned  at  ouco,  and  tho  props  be  re- 
moved to  plank  another  section  of  the  ditch.  When  the  banks  are  stayed  fur  a  lot; 
distance  with  planks  and  props,  a  large  quantity  of  lumber  will  bo  required.  Bewk 
this,  tho  iujnry  done  to  clean  planks,  when  employed  lor  such  a  purpose,  would  railtr 
them  of  littlo  value  for  most  building  purposes. 

ffininkiag  the  bottom  of  a  ditch. — When  tiles  or  stones  aro  employed  to  fill  a  ditch,  it  in 

of  little  account  whether  tho  sides,  a  few  inches  upward  from  the  bottom,  be  drnscrl 

true  or  left  us  uneven  ns  a  rough  rock  ;  but  when  tilling  with  pieces  of  plunk,  it  will  Ik 

easy  to   finish   the  sides  and  corners  of  tho  bottom  bo  smoothly   that  tho  pieca 

will  fit  neatly  by  using  a gauge,  represented  by  Fig.  15,  which  consists  of  a  piccaul' 

hard-wood  board  ten  inches  lung  by  four  inches  wide,  having  one  end  of  a  bandit 

nulled  firmly  across  tho  middle,  as  shown.     Whoa  finishing  the  bo;- 

Fig.  IS.  turn  of  a  ditch,  tho  dilchor  should  bo  provided  with  such  a  jpinst 

and  bo  instructed  to  have  the  bottom  of  tho  ditch  dressed  so  Iru: 

that  the  gauge  will  barely  pass  through  it  endwise. 

The  correct  depth  of  drains. — Where  the  ground  is  to  be  eultivaM 
by  deep  plowing,  or  by  spading,  whether  the  ditches  aro  Idled  with 
tiles,  stones,  or  wood  in  any  form,  tho  excavation  should  never  k< 
made  loss  than  thirty  inches  deep.  No  plowing  or  spading  will  cvi 
disturb  the  tile-  in  a  ditch  of  this  depth.  IT  a  ditch  is  stoned,  so  thsi 
1  ho  surface  of  tho  lcveliug  stones  is  ten  to  twelve  inches  above  llif 
bottom  of  tho  ditch,  a  suitable  plow  might  disturb  some  of  the  stones 
and  cause  mellow  earth  to  work  down  into  tho  water-course,  an1 1 
thus  obstruct  the  stream.  So  long  as  a  drain  has  a  free  outlet,  thA 
is  littlo  danger  of  sinking  a  ditch  too  deep. 

The  rule  adopted  by  all  intelligent  ditchers  is,  to  sink  tho  ditch  at 
the  most  shallow  place,  not  less  than  thirty  inches;  then,  if  theditc'u 
v.  ill  draw  all  the  water  when  graded  to  that  uniform  depth,  thin; 
inches  will  subserve  tho  purpose  us  well  as  if  tho  drain,  were  three  ur 
four  feet  deep.  After  a  ditch  lias  been  sunk  thirty  inches,  any  farther 
depth  slioulil  lifdi  rerimuedby  thodistauco  required  to  cut  oft'  the  water-veins,  Theonly 
ol'jfiii.inii  i'k.i  run  bo  urged  against  a  greater  depth  than  thirty  inches  ia  the  expense 
of  digging.  When  the  earth  in  so  firm  that  tho  lower  part  of  a.  ditch  must  bedugu;> 
with  y.  idmrp-poioted  pick,  ii,  is  estimated  by  practical  ditckcis  that  tho  labor  of  m.iii- 
ing  a.  ditch  l'uur  feet  deep  is  fully  equal  to  cutting  two  ditches,  in  tho  same  kind  of 
fioil,  imiy  ihi'ce  fee t  deep.  This  jistsumjilioii  will  notalwayu  be  fn and  reliable.  Ifaditc:i 
hu  exca>  Bled  to  tho  depth  of  ttireo  feet,  while  it  ia  of  suQieiont  width  to  enable  the 
digger  to  sink  it  auother  foot  without  increasing  tho  width,  it  is  cvidontthat  the  labor 
required  to  excavate  tho  fourth,  foot  will  not  equal  tho  labor  of  sinking  it  three  fctt. 
It'  tho  ditch  is  so  narrow,  after  having  been  sunk  three  feet,  that  tho  digger  cannot 
work  conveniently  at  a  greater  depth  without  increasing  tho  width,  the  labor  incident 
to  excavaiin:;  tlm  fourth  foot  may  equal  tho  expenso  of  digging  the  first  three  feet. 

Host  writers  on  underdrainiug  have  luted  tho  minimum  depth  of  drains  at  four  feel 
fur  all  ordinary  umlenlrainm;,',  but  none  of  them  have  assigned  any  plausible  reason 
therefor,  c\c(!!it  iliiit  it  brings  the  lino  of  saturation  farther  below  tho  surface  of  tlw 
soil  than  I  ho  fiimo  lino  would  be  iu  case  tho  drains  were  only  three  feet  deep,  which  is 
correct.  Yet,  if  a  system  of  draining  thirty  inches  in  depth  draws  all  the  Buperilu- 
uiia  water,  <.•;<:  arc  not  warranted  ia  assuming  that  the  sod  would  be  any  more  prodnc- 
livo  if  the  drains  wero  sunk  four  feet  deep.  Tho  roots  of  growing  plants  will  DM 
Hike  more  than  thirty  inches  deep,  on  an  average,  even  if  the  ditches  wero  sunk  six 
eel,  deep.  Hence,  wo  shall  need  the  evidence  of  woll-conducted  experiments  to  pmvo 
ha:  i!  will  pay  to  tinl;  ditches  four  foot  deep,  before  recommending  the  adoptiou  of  Bo 
■:::e:).sivo  a  system. 

Urading  the  bottom  of  dUeha. — When  there  is  considerable  slope  to  a,  ditch,  it  is  iin- 

Hir'Ant  that  the  bottom  should  bo  of  uniform  descent  from  the  summit  of  the  slope  to 

ho.  lowest  point  (if  tho  outlet.    This  Is  particularly  desirable  if  the  ditch  is  to  be  tile  J 

.-it Ji  stones,  planks,  or  horseshoo  tiles,  in  which  cases  tho  water  flows  on  the  ground: 

■iid  if  tho  earth  should  bo  soft  and  readily  washed  away  in  somo  places,  and  becom- 

aet  in  other  places,  tho  bottom  of  the  channel  would  bo  liable  to  be  gullied  where 

he  water  urns  most  rapidly.    Tho  object  in  having  tho  bottom  of  a  true  grade  is 

■~nro  a  uniform  current  of  tho  stream.    Tho  subject  may  bo  elucidated  by  the 

^.■.j.juj'ing  diagram,  (I'ig.  10,)  iu  which  a  b  represents  thu  uueTon  surface  of  tho 

ope,  where  i  ho  drain  is  to  bo  made.    There  may  be,  for  example,  a  marsh  a  little 

"jvo  b,  to  be  drained.     Instead  of  making  tho  bo'ttoin  of  the  drain  to  correspond  as 

ariy  as  may  bo  with  tho  uneven  surface  of  the  slope,  ns  represented  by  the  line  0  d, 

-  uunierons  angles,  tho  bottom  should  be  graded  as  straight  as  a  lino  from  e  to  /;  then 

-1""'    rill  Ik- -fWm-  -loc-d  to  the  other  with  a  uniform  rapidity.    A  horizontal  base- 
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Line  at  t-ho  outlet  of  tho  drain  ia  represented  by  tho  dotted  line  og.    To 
properly,  drive  a  stake  three  feet  high  at  A  and  one  at  k,  where  the  ditch  is 
then  drive  another  nt  i,  so  that  the 
tope  of  each  will  be  ii 


roust  be  jnst  far  enough  apart  to  sup- 
port tlio  two  legs  of  tho  level,  (Fig. 
13.)    After  the  strikes,  A  i,  aro  driven, 
place  tho  level  on  tho  top  of  thorn, 
and  make  a  murk  on  tlio  cross  gradu- 
ated  bur  at    tho    point  where  tho 
plumb-line  settles  while  the  rule  ia  o 
on  the  tops  of  the  stakes ;  the  ditcher 
will  then  have  a  cheap  and  reliable 
role  to  enable  him  to  grade  the  bot- 
tom of  the  ditch  with  the  most  desirable  accuracy,  at  any  point  from  a  tab.   Lot  him  com- 
mence at  a  and  sink  the  ditch  as  deep  as  the  outlet  can  be  dug;  set  the  level  in  the  bottom 
frequently  until  tho  correct  inclination  ia  scoured ;  then,  iftbere  should  bd*ny  danger 
that  either  hank  will  cavo  in,  let  the  tiles,  planks,  or  stones  be  put  in  the  bottom  and 
covered  with  dirt  at  once,  when  the  digger  can  proceed  to  excavate  another  lineal 
rod,  and  grade  tho  bottom  with  as  muoh  accuracy  as  it  could  bo  dono  wcro  all  the 
ditch  excavated  before  any  portion  of  It  is  stoned  or  tiled. 

Different  ttylu  of  dticliing-plmca.— By  employing  strong  teams  and  plows  of  proper 
construction,  a  vast  amount  of  manual  labor  may  lie  avoided.  A  steel  mold-board  plow 
with  a  sub-soil  attachment  is  emptoyod  in  many  States  both  for  ditching  and  pulver- 
izing the  soil,  where  the  substratum  needs  to  bo  broken  up.  In  many  instances  it 
becomes  necessary  to  put  the  weight  of  a  man  on  the  beam  in  order  to  make  tho  plow 
enter  the  hard  ground.  A  strong  piece  of  plank  is  bolted  to  tho  underside  of  tho  beam, 
on  which  a  man  can  stand.  The  plank  also  serves  to  prevent  the  plow  from  plunging 
down  too  deep  in  a  soft  place  By  having  a  spar  of  wood  bolted  erect  to  the  side  of 
the  beam,  a  person  can  ride  a  plow-beam  without  danger  and  with  little  fatigue- 
Where  there  are  but  low  stones  to  obstruct  a  plow,  a  ditch  can  bo  sunk  rapidly  with 
inch  an  implement. 


entire  furrow  slice  rises  and  slides  np  tho  ii. ..._.. 
lower  sido  of  tho  beam  Leforo  it  is  turned  over.  By  driving  twice  or  thrico  in"a  furrow 
where  it  ia  desirable  to  niako  a  ditch,  if  tho  substratum  is  not  too  stnhborn  and  strong, 
such  a  plow  will  open  a  ditch  thirty  inches  deep,  which  will  only  renniro  a  small 
amount  of  manual  labor  to  grade  tho  bottom  for  a  course  of  tiles. 

Theso  plows  are  very  largo,  strong,  and  heavy,  weighing  thrco  or  four  hundred 
pounds.  Threo  or  four  yokes  of  strong,  heavy  oxen  aro  required  to  draw  ono  satisfac- 
torily. No  part  can  bo  broken  by  any  fair  means.  A  gauge-wheel  should  he  employed 
beneath  tho  beam  until  tho  implement  is  required  to  enter  Its  full  depth,  when  the 
wheel  may  bo  removed  and  the  nlauk-shoo  substituted.  Where  thero  aro  many  largo 
boulders,  or  much  hard-pan,  such  a  plow  would  require  more  teams  thnn  could  be  madu 
to  draw  advantageously  in  a  lino  without  much  previous  training. 

The  subsoil  plow  proper,  (Fig.  19,)  ia  employed  extensively,  in  sinking  deep  ditches, 
simply  to  turn  up  and  pulverize  the  hard  substratum  in  tho  bottom  of  a  ditch,  so  that 
tho  earth  may  ho  thrown  out  with  shovels.  The  standard  consists  of  a  pinto  of  cast- 
iron  nearly  ono  inch  thick,  of  tho  form  shown  by  the  cut.  The  share  or  point  ia  made 
strong,  bo  that  it  cannot  he  easily  broken.    Tho  light-colored  portion  abovo  the  share 
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represents  a  "  throul- piece,"  which  is  subject  to  severe  wear,  and  which  can  bo  easily 

'  a  few  cents.    On  tlto  Hide  of  the  standard  a  lianiro  or  kiwi  oi 

ing  and  pulverizing  the  subsoil.    When  such  i 


plow  ia  drawn  in  a  deep  ditch,  a  cluun  from  three  to  six  feet  Ioiir  cxtuuils  Cmm  tliecnJ 
of  tbo  beam  to  the  whiftlctroo.  If  oxen  are  employed,  tho  d  ran  ght- chain  is  IctigtLcncd 
at  pleasure. 

A  out-iron  ditching  scraper. — Figaro  li)  represents  a  cast-iron  scraper,  or  "ox-shoro!,' 
employed  in  excavating  inrjjo  ditches.  It  is  provided  with  an  iron  bail,  as  shown,  in 
lien  of  a  log-chain,  which  is  frequently  used.  Such  scrapers  aro  comparatively  light 
_.  and  stionj;,  ami  .ire  made  of 

various  sizes.  The  huide 
should  bo  kept  as  bright  u 
ilio  mold-board  of  a  pin*. 
When  not  in  use,  tho  surfac* 
should  bo  washed  clean  and 
covered  with  a  little  linseed 
or  cotton-seed  oil,  or  nidi 
fresh  tallow,  to  prevent  rasr- 
inn>  Wlion  a  log-chain  is  em- 
ployed iiistond  of  a  bail,  » 
wooden  etretchcr  should  be 
used  to  hold  tho  chain  apart, 
so  ttint  the  earth  will  alkie 
more  easily  into  the    implo- 


rfono  single  whilllotreo  to  the  other.  Then  a  li^ht  "jockey -stick,"  or  cuupliujr-bar,  about 
seven  feet  long,  is  tied  between  the  bits  of  tho  two  bumoa  to  hold  their  beads  tho  desired 
distance  apart.  A  piece  of  pine,  basswood,  or  any  clhcr  light  wood,  ono  and  a  quarter 
'riches  si|imre  midway  between  the  ends,  tapered  to  tlircs  -qnnrtcrs  of  an  inch  sqaarest 
.ho  ends,  will  be  found  about  tho  right  dimensions,  llv  this  arrangement,  two  horses  or 
■wo  mules  iittaehod  to  a   plow  mjiy  [>acb  travel  more  lhail  three  feet  from  the  bank  of 

deep  flitch.  A  person  lends  one  horse  carefully  at.  tho  proper  distance  from  the  bant 
if  tbo  ditch.  Tim  other  horso  is  kept  in  bis  Correct  place  by  means  of  tho  coupling- 
iole.  If  oxen  are  employed,  procure  a  stick  of  yellow  willow,  bnsswood,  or  wliile- 
■imil,  six  inches  square;  bore  the  hides  for  (ho  bows  as  for  a  yoke,  and  dress  out  a  Krf- 
lie  at  each  end  lo  lit  the  necks  of  tlie  oxen.  Croat  can-  should  be  exorcised  in  turning 
■■  icii:ii  aronnd,  st:i»l  in  <Tn-;M:i<r  a  ditch,  that-  the  animals  do  not  step  so  closely  to  the 
.h;e  of  tin-  bunk  (lint  it  will  tuve  in,  liy  nsim,-  :i  chain  of  two,  three,  or  four  feet  in 
""■;th.  between  the  double  wliiflletrco  and  the  plow,  a  good  team  will  Uiove  along 
■i.,.dily,  without  pulling  or  haul  in;:  thromfti  friir,  thug  enabling  a  plowman  to  torn  np 
he  compact  earth  in  tin'  bottom  of  a  tlii-ci'-t'not  ditch  foster  than  ten  men  can  diff  it  ap 
,irh    picks.     Ati  tin-  depth  of  Hie  ilireli  increnscM,  tho  chain  between  tho  plow  anil 

"■ilili'ltvcs  must  lie  lengthened. 
Ivw  to  make  large  o/icn  drains. — Tlie  most  economical  way  to  make  a  large  open  drain 
„''   i.. almost  a1'   the  excavating  with  a  plow  ami  dirt-scraper.     For  example,  stake 
■n         d.r';„n  „.,.     i,ipt,-  e-  «wi.v  >v-.i^  P-ijr.  fill  win-  a  plow  mark  out  a  laud  twelve. 
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to  sixteen  feet  in  width,  according  ti>  the  proposed  depth  of  tbo  drain,  and  plow  that 
strip  ilwii,  turning  tho  furrow  -si  ices  mitward,  or  cafch  way  from  tho  point  where  tho 
center  of  tho  drain  is  to  be.  If  there  is  no  sod  on  tho  surface,  let  this  strip  bo  plowed 
over  and  over  ngain,  working  tho  dirt  nntward  at  every  plowing.  Ono  mnn  with  a 
team  and  a  good  plow  will  inovo  inoro  earth  than  two  men  with'a  team  and  scraper, 
until  tbo  depression  is  two  feet  in  depth ;  then  hitcli  tlio  team  to  a  good  dirt  scraper, 
anil  scrape  tJio  dirt  each  wny  from  tho  center  of  tho  middle  furrow.  There  will  bo 
more  or  lew  depression  perhaps  a  rod  from  tho  middle  furrow,  which  should  be  leveled 
Tip  with  tho  dirt  that  is  scraped  out.  Continue  to  plow  and  scrnpo  the  earth  each  way 
until  a  valley  three  feet  iu  depth  is  excavated,  having  a  smooth  slopo  clear  down  to 
Ibe  lowest  point.  Such  a  diteh  will  novcr  cavo  in.  Besides  this,  tbo  land  can  he 
--'dwitli  grass-  need,  and  tho  grass  ho  mowed  with  hand  scythes, 


mower,  clear  down  to  tho  water.  Two  and  one-half  or  threo  feet  deep  will  furnish  a 
satisfactory  outlet  in  most  instances  for  branch  drains.  After  tlio  valley  is  excavated 
as  directed,  cut  a  water-channel  with  tho  plow  and  ditching  tools  about  sis  or  eight 
inches  in  depth,  and  from  imo  to  two  feet  wide,  according  to  tho  amount  of  water  that 
will  probably  dow  when  liio  stream  is  nt  an  ordinary  height.  Tho  reader  will  be  sur- 
prised to  see  what  a  long  line  uf  open  drain  two  faithful  laborers,  with  a  team,  plow, 
scraper,  and  band-tools  will  bo  able  to  make  in  a  day,  when  they  opera! a  as  above 
directed. 

Let  it  not  be  understood  (bat  suck  .1  drain  as  the  foregoing  is  recommended  where 
all  tbo  water  can  l>e  carried  in  an  underdraio  of  largo  capacity.  There  aru  places  on 
many  farms  where  the  stream  of  water  is  so  large  during  most  of  tho  timo  in  late 
autumn,  winter,  and  spring,  that  an  umlcrdniin.  lift  ecu  or  twenty  inches  square,  would 
I*  inadequate  to  the  volume  of  water,  In  sueh  instances  the  proprietor  must  resort  to 
an  open  drain. 

In  many  instances  the  open  dr:iiu  may  lie  made  cm  11  si  might  line  between  live,  fields 
or  plots  of  ground,  rather  than  in  the  natural  eliaunel  of  the  water.  The  writcr.haa 
frequently  turned  small  streams  fnmi  their  nntural  course  through  tho  middle  of  culti- 
vated fields,  by  excavating  such  nn  open  drnin  as  has  been  suggested  along  the  margin 
of  tillable  land.  In  tho  natural  channel  of  the  water-courso  an  undrrdraiu  was  made, 
■o  that  the  low  ground,  which  had  always  been  inundated  with  "llood- water"  at  cer- 
tain seasons  of  tlio  year,  was  never  overflowed.  Uy  adopting  such  11  system  of  drain- 
age, thu  open  drain  will  appear  at  the  margin  of  a  tirld  wbero  it  will  cause  less  incon- 
venience than  if  it  were  tn  bo  nmde  in  tbo  middle,  lly  sinking  a  chaunel,  as  directed, 
alt  the  silt  from  tho  side  drains,  and  tho  wash  from  the  slopes,  will  be  collected  and 
not  bo  carried  beyond  the  farm.  ICvcry  autumn  the  channel  should  be  cleaned  ont,  as 
inoro  or  less  grass  will  have  sprung  up  during  the  summer  to  obstruct  ilie  water. 

Krooks  of  considerable  maguitiido  Ircqm.mily  it™  itirnugh  a  farm,  winding  and 
doubling  over  a  large  area  of  choice  gnmiid.  Uy  excavating  such  a  ditch  as  we  have 
indicated,  ono  can  frequently  save  nearly  enough  choice  land  to  defray  the  expenses 
incurred  iu  its  excavation.  The  proper  t  i  mo  to  make  such  :ui  upeii  drain  is  during  the 
so  miner,  when  there  is  very  little  or  lici  water.  In  case  there  should  lie  winio  water, 
hce]i  the  middle  furrow  clean,  so  that  the  stream  v,  ill  not  sjm  ad  and  wet  the  dirt  that 
is  to  liu  srraped  out. 

Makiwj  unlit  U  of  cfic.oi..  Many  ;in  cMcellcnt  undrrdiain  lia<  l>eei)  seriously  damaged 
in  consequence  of  a  poor  outlet.  When  the  outlets  ale  made  of  stones,  the  influence,  ot 
the  freezing  and  thawing  of  the  ground,  and  die  trended  heavy  animals,  will  frequently 
displace  many  of  I  he  stones,  so  that  the  passage  snon  becomes  obstructed.  If  tiles  are 
employed,  one  or  two  are  sometime*  broken,  or  they  disintegrate  after  having  been 
frozen  and  thawed  a  few  times.  It  is  a  common  occurrence  to  see  n  pond  of  water 
several  inches  deep  at  the  outlet  of  a  drain,  with  1  be  wut  cr-cmir.se  si\  inches  below  the 
surface  of  the  walcr.  .Such  drains  are  liable  to  be  obstructed  in  ono  or  two  years.  The 
outlet  of  every  drain,  especially  of  main  drains,  should  lie  made  with  much  care.  If 
StotitS  are  employed,  a  good  .1111  lit  may  be  made  by  using  n en vcring-st one  two  or  three 
feet  long.  Otherwise  it  will  be  advisable  tu  make  a  wooilch  outlet,  as  illustrated  by 
Figure  JO,  which  is  made  In  lir.-t  placing  a  >m:ird  or  [ilanl;  on  the  bottom  of  the  ditch, 
if  the  ground  is  soft,  then  by  setting  Fig.  si. 

a  strip  four  inches  wide  on  each  side 
and  covering  with  short  pieces,  as 
shown  by  the  cut.  A  board  is  fre- 
quently laid  on  lengthwise,  which  is 
objectionable,  as  the  covering  will 
not  be  so  strougas  if  the  came  h<unl 
were  cut  iu  pieces  and  laid  crosswise, 
Tho  water-channel  lievand  I  lie  oatl.-i  r-lmiild  alu.iv  hi'  kept  .bar  of  mud  nnd  gravel, 
su  that  the  walcr  will  How  :nvav  ranidlv  iVom  tlie  drain.  If  a  pond  is  desirable  for 
collecting  water  for  stock  ;.,  drink,  let  an  excavation  be  neote  al  a  short  distance  from 
the  ontlct  of  the  drain,  so  that  the  water  may  wash  out  all  the  tine  earth  that  may  bo 
liccumnlated  in  the  wn  tor-course  of  the  drain. 


596  AQHICULTUEAL  REPORT. 

IT-mb  111  malic  a  :vnrmie>it  miliriug  riniee.— Figure-  -1  represents  tlm  mole,  wliieli  it- 
writ i*r  r.iii|iioy(iil  to  construct  wa'driu;;  sluices  in  thosu  liehls  whore  all  iho  watra  !>.■': 
been  collected  in  nudeniraiiis.  A  i;or;;i'  ei;.;!if  nr  l.cn  1'u-:t  wide  was  onc:iy:i1i-i!  v.iu 
)ilgw  anil  scraper  directly  aomss  a  deep  iIijt-jl.  and  a  niuukbox  without  liottoni  nrr,]. 
eight  or  tot]  feet  long,  was  set  imm  bank  It)  haul;  as  represented.  A  hole  hi  Ike  i-oi 
plank  permitted  the.  water  1<>  i-ii1.lt  tlm  Ikh,  and  a  similar  oriiioo  allowed  it  lusi. 
through  the  other  end.  ISy  tliiw  arrangement  sheep  anils-wilie,  :ia  well  as  burs. s,  hum.., 
and  cattle,  could  Md'p  (low a  In  tin-  sluiee  and  ill  ink  at  pleasure*.  Tlm  water  should  lv 
lour  or  live  iochesdeep  in  lliebox.  anil  the  inclined  excavation  hhmi'il  I>e  ]iavi:d  iri:S 
Ht ours,  so  ih;it  heavy  animals  may  not .poach  hji  Iho  ground,  anil  thu-i  make  a  iIt-. 
niudholc.  Tho  surface  of  tlm  pavement  kSi-ujW  1m:  .is  low  a.s  the.  surface  iu"  tin;  wall :. 
Muck  sluices  should  bo  enlist  rm;(i''l  when  deep  drains  are  made,  if  water  lor  <lwnr>:]- 
atiimuls  is  an  object.  The  holes  in  lire  sides  of  the  l«i\,  tlimujli  which  sbce]i  aft! 
swine  may  lint  their  head",  should  not  be  made  w>  liii^r  llniL  3111a)  1  animals  uinv  ','ia  iu;i 
tin:  water. 

r'UHmi  iUit:in*  with  Jltit  utourt.— Where  tlicre  are  m>  cobldc-stotics  to  ldaee  on  I  be  si-ici 
of  aditek,  but  a  liberal  supply  of  Hat  slones.  the  ditches  may  lie  -lug  as  narrow  fnrj 
small  drain  as  ean  In-  ex. mated  to  :*■  depth  of  thirty  inches.  Tbi-u,  it"  unlv  a  sua!; 
water- course  is  reipiirod.  slimes  may  bo  set  1111  Iho  edge  against  each  side,  and  ;i  lle'iil 
stono  bo  iln>li]«'d  in  belween  the  two  side-sloues.  tiko  the  key-etoui)  of  all  arch, 
as  represented  by  Figure  'Jri.  Large  !lat  stones  may  ihcn  bo  broken  into  small  thi-c-  v. 
anil  tlio  cavities  tilled  with  Ihi-in,  t.be  snrl'neo  being  leveled  ii]>,  earth-tight.  A  draia 
tilled  properly  with  flat  stones  placed  in  such  a  manner  will  render  excellent  seiriis- 
as  long  as  water  continues  to  How,  provided  the  outlet  is  kept  clear  from  nil  obstruc. 

Another  mode  oF  filling  a.  iliicli  will)  flat  »{">:i'.*s  is  slinwu  by  Kijjiiro  ^"J,  in  whirhis 
shown  a  wnti.'r-i.'(iinsi'  id'  ;i  much  laii;er  eaj.aeity  tli.au  is  lvpri'sontoil  tiy  the  preceJinj 
ilhtetratiaa,  (Ti.^.  -':.'.)  Wo  will  a.jaunc  thai,  a  diteli  is  ten  incb.cn  wido  on  the  buttom. 
A  course  of  thiri  stonos  ia  sot  oa  one  side,  as  nhowu,  another  stono  is  act  On  olra  cdj» 
in  tho  opposite  eiirner,  ami  tbo  lop  inclined  against  the  sidu  of  iho  otlioi  stone.  Tht 
surface  is  then  h'veli-d  up  pnipevly  with  i,uitalile  IJa^nicnts.  The  operator  should  barf 
ai;otxl  Htono  iiamuiei  whiih  he  can  huniile  with  one  hand,  to  dress  off  thu  edgci  of 
Btones,  and  to  break  largo  pieces  In  fragment  a  of  a  desirablo  sizo. 

Wli.-ii  a  nater-eduiM!  of  a  largo  capacity  is  desirable,  flat  stones  inuv  be  sot  on  tip 
on  both  sides  and  aiiat  stone,  dii^sed  oil'  wiih  toe  .-.ioiiediammM',  bo  lit  led  to  rest  firmly 
on  (be  upper  ed-;e.  Ureal  caro  should  be  exercised,  however,  when  flat  Stones  are  em- 
ployed iu  this  manner,  In  see  that  the  covliii!;;  wlnne.s  rest  im  tile  side  stones  Oltb 
suliii  i.-nt.  weight  to  keep  them  from  fiillini;  over  into  Hid  middle  of  the  water-Coarse. 
Thin  ami  scaly  pieces  should  not  lie  1:111  ployed  for  covering  stone:-  except  over  the  joints 
of  strong  pieces  which  cannot  bo  crushed  by  the  siiperiuriiiiilnmt  pressure  of  the  earth. 

(Jan.'let-s  Isiys  and  heedless  mca,  who  possess  no  air-eiiaiiieal  .skill  anil  who  core  little 
whether  a  drain  operates  satisfactorily  or  not,  should  never  lie  permitted  to  placo  the 
side  stones  ami  covcriu.r;  stoiars  in  a  ditch.  They  may  aid  in  leveling  up  and  iu  tinisu- 
inj;  the  stoninj;,  bat  i-miio  earcfnl  and  iutolli^ont.  person  should  he  emplnved  10  pluco 
tin;  side  stinicn  and  tuve  ring  stones.  One  or  two  stones  carelessly  placed  will  cause  ureal 
damage  to  a  drain, 

A  miu-mkiit  guard-board. — When  laborers  arc  distributing  italics  along  the  bank  of  a 
ditch,  many  of  the  stones  will  rebound  and  roll  into  the  diteh.  where  they  are  not  wanted, 
rims  making  inueh  diungTccablo  labor  lu  removing  tkrui.  To  pre  vent's  tones  from  fall- 
ing into  tlio  channel,  employ  a  stiff  hoard  placed  ou  one  edge  at  0110  aide  of  the  exca- 
vation, whicli  allows  llnj  shines  to  accuiinilate  in  a  ridge  close  to  tho  ditch  without 
rolliug  into  the  channel  Two  sticks,  one  near  each  cud  of  the  board,  bold  it  on  the 
edge.  Uric  cod  of  each  slick  enters  a  hole  luroilgh  the  board,  wbilo  tho  Other  rests 
against,  the  opposite  bank  of  thu  ditch.  Such  a  board  may  bo  twelve  01-  sixteen  feet 
nag.  and  it  should  not  be  less  than  one  foot  wide.  In  case-stones  are  diutcibuteii  before 
the  ditch  is  made,  ihe  guard-board  will  aid  materially  in  keeping  the  stones  iu  a  closo 
ridge. 

lilting  ditches  with  irrigator  ttlOHr*. — When  small  bunlders  of  almost  ovcry  auajw  anil 
,,««  are  In  bo  employoil,  crciit  care  sbould  bo  exercised  to  leave  110  passage  for  I  he  ivatur 
■xeept  tbn  inturstieeii  between  the  stones.  Iu  laying  ;i  row  of  stones  on  eaell  side  of  I 
'itch,  tho  operator  should  oxerclsu  judgment  in  selecting  those  of  n  uniform  size,  es 

■  early  as  may  be,  so  that  the  covering  stones  may  rest  0:1  every  side  stono  on  beta 
ides  of  the  ditch,  to  prevent  rolling  toward  tho  middle  of  the  elianuel.     Winn 

■  ecessnry  to  use  fide  stones  it  is  necessary  to  ii;.c  several  of  that  .'die.  plaeed  nid"  by 
..de,  rather  than  to  lay  a  few  small  ones  between  the  largo  ones,  which  will  often  M 
■no  or  two  inches  below  tho  covering  stones. 

How  to  place  the  nirfe  itona. — Mio  operator  lays->nc  of  the  stones  in  the  desired  placr. 
■i;d  supports  it  wilii  one  foot  whilo  ho  lays  the.  covering  slono  in  iu  place,  whiek 
ends  to  hold  the  s:ide  stimea  Jirnily  against  the  walls  of  tin;  ditch.  The  eiitira  super- 
"•"""' *  ii*"ssiiru  is  upon  .a  narrow  epaco  near  tho  corner  of  tlio  ditch.   ^By.this 
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_r  of  placing  the  stones  the  utet  cannot  undermine  thcni;   neither  can  a 

a  wash  out  a  passage  behind  them.    In  case  the  stream  should  wash  away  tho 

earth  to  snch  an  extent,  that  tho  side  stones  must  settle,  more  or  less,  they  will  still 
retain  tho  desired  position,  anal  continue  to  drop  directly  downward,  tho  covering 
ntone  holding  them  just  as  they  wero  originally  placed.  Alter  tho  covering  Htono  ia 
laid,  every  largo  cavity  should  Ihi  filled  with  smaller  stouos,  and  tho  surface  be 
leveled  oil  with  numerous  small  stones  all  laid  with  core,  bo  that  the  earth  cannot 
work  down  into  tho  wator-conrso.  A  great  many  small  stones,  not  larger  than  hens' 
ecgH,  should  Ihi  employed  to  till  tho  interstices,  so  that  tho  water-coarse  may  not  bo 
obstructed,  as  otherwise-  the  passage  for  water  is  very  liable  to  be  completely  clogged 
with  earth. 

Filling  ditcia  trtlh  pott*  ami  flat  Rime*.— In  the  year  1843  a  large  open  ditch  was  filled 
by  laying  round  poles  on  each  side  and  covering  them  with  Hat  stones,  as  represented. 
by  Fig.  'J4.  Flat  stones  wero  scarce,  and  could  not  be  obtained  within  a  distance  of 
three  miles.  Tho  poleH  wcro  chiclly  white  and  red  beech,  laid  in  the  ditch  the  same 
day  they  were  cut,  and  wcro  usually  about  four  to  five  inches  in  diameter.  The 
bottom  of  the  ditch  was  about  fourteen  inches  wide.  All  tho  joints  between  tho  stones 
were  covered  with  thin,  small  pieces  of  flat  stones.  That  drain  has  never,  up  to  tho 
present  time,  failed  to  deliver  a  largo  stream  of  water,  and  to  drain  tho  soil  thoroughly 
on  each  side  of  it.  It  was  not  expected  that  tlioso  green  poles  would  last  ten  years. 
If  such  perishabki  timber  as  white  beech  will  last  in  a  ditch  twenty-seven  years,  sorely 
cedar  and  olher  durable  timber  will  endure  a  life-time.  Poles  will  last  much  longer  if 
the  timber  bo  thoroughly  seasoned  hefore  being  laid  in  the  ground.  If  small  boulders, 
or  even  hard-burned  bricks,  could  be  substituted  for  poles,  they  would  bo  far  prefer- 
able to  wood. 

Filling  ditckat  rith  rail*  or  pole: — This  modo  of  filling  ditches  is  noticed  chiefly  to 

Flint  out  the  delect  incident  to  the  use  of  such  materials  for  making  a  water-course, 
jg.  So  represents  a  ditch  tilled  with  poles,  one  being  laid  in  each  corner  of 
tho  ditch,  with  a  third  covering  the  space  between  tho  two.  On  account  of  the  want 
of  uniformity  in  size  and  shape  uf  tho  poles,  it  ia  diilicnlt  to  make  a  satisfactory  water- 
course, unless  the  pieces  are  tirst  sawed  iuto  short  length!*  of  two  or  throe  feet.  It  will 
always  bo  found  difficult  to  make  tbu  top  poles  or  rails  fit  down  to  the  surface  of  tho 
side  poles  sufficiently  closo  to  prevent  mice  from  hauling  tho  earth  into  the  water- 
conmr.  Unless  tho  poles  are  unusually  straight  and  of  uniform  Bize,  there  will  be  a 
large  opening  every  tow  feet  through  which  loose  earth  will  fall  and  soon  obstruct  the 
water.  If  ono  pole  bo  largo  and  another  small,  it  will  he  quito  impracticable  to  put 
on  a  cover  "dirt  tight,"  unless  tho  covering  pieces  arc  first  sawed  of  suitable  length  to 
belaid  crosswise.  liy  preparing  tho  covering  in  this  manner,  rails  or  poles  can  bo 
advantageously  employed.  Hails  of  durable  timber  may  be  sawed  up,  say  ten  inches 
long,  and  laid  crosswise  on  the  side  rails,  thus  tilling  a  ditch  in  a  very  economical 
maimer  where  limber  is  cheap.  If  ]>olcs  arc  employed,  lit.  them  be  sawed  of  the 
eesircd  h-iigtli,  then  splil  in  two  iiiuni  parts,  ai  1  thoroughly  seasoned  before  being 
hud,  and  it  will  lit  found  that  timber  will  render  excellent  service  for  an  age. 

Blobs  from  timber-lugs  Bometiuu.ii  make  an  excellent  covering  In  wood  drains.  They 
should  tirst  bo  sawed  of  the  desired  length,  tho  edges  cut  off  straight,  so  that  tho 
pieces  will  make  diit-1  ight.  joints,  ami  after  they  are  seasoned  the  pieces  are  used  for 
tilling  ditches.  Tho  barb  wiUiis  always  laid  up.  If  the  bark  docs  not  peel  off  readily, 
the  pieces  should  bo  laid  iu  the  ditch  with  the  bark  on.  Some  men  of  extensive  expo- 
vie  tico  eoni.  nd  that  timber,  when  buried  a  foot  ot-  more  beneath  the  aurfaco  of  the 
ground,  will  be  more  durable  if  the  bark  is  not  removed. 

Filling  ilihhe*  icith  planki. — Iu  ninny  localities  suitable  stones  cannot  be  obtained  for 
filling  a  largo  ditch,  except  at  st  distance  of  several  miles,  and  at  a  much  greater 
expense  than  most  tillers  of  tin'  snil  are  willing  to  incur,  while  darabio  timber  may  be 
no  abundant  that  planks  will  constitute  (he  cheapest  material  which  can  bo  employed 
for  making  the  water-Louise.  The  writer  once  made  one  in  this  way:  Tho  ditches  were 
cut  ten  inches  wide  at  the  bottom,  ami  the  corners  were  dressed  out  true  and  square,  so 
that  a  piece  of  scantling  would  lit  closely  without  falling  over  toward  tho  middle. 
After  tho  bottom  was  will  ora.'cd,  a  channel,  as  represented  by  1),  (Fig.  26,)  was  cat 
in  tho  bottom  about  live  inches  deep  by  four  or  live  inches  wide.  After  the  channel  was 
funned,  pieces  of  .scantling  two  inili.s  square,  or  two  by  three  inches,  were  laid  in  the 
comers  id"  the  ditch,  ami  piece-  of  plunk  uu  inches  long  wero  laid  on  these  side- 
pieces,  la  some  ::!?.: a:iee>.  sale-pieees  two  by  four  inches  were  employed.  The  object 
.if  tin-  channel  in  the  middle  of  the  ditch  is  to  keep  the  si  ream  ot  water  midway  be- 
tween the  side-pieces,  and  thus  prevent  the  stream  from  undermining  the  sides;  also 
to  increase  the  capacity  uf  tile  drain.  The  side-pieces  will  sustain  the  planks  and 
keep  the  channel  open,  e\eii  it" tin;  water  were  to  wash  away  the  earth;  but  by  direct- 
ing the  water,  at  the  outset,  in  a  channel,  the  banks  will  soon  Ihi  smoothed  over,  so 
that  the  earth  will  not  wash  away,  except  in  sandy  soils.  Many  hundred  rods  wero 
made  by  simply  laying  the  pieces  ;l'  plank  directly  on  the  banks  of  tho  channel  in 
tho  bottom  of  the  ilitcli,  a<i  represented  by  Figure  S\    .Yet,  planks  were  never  laid  on 
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tbo  bunks  of  the  channel  where  iho  ground  was  ho  soft  that  it  could  be  readily  apulal. 
I'nr  drains  of  ordinary  size,  tbo  bottoms  of  ditches  wore  dressed  only  eight  mcls 
wide  uuil  this  channel  was  excavated  nbout  live  inches  deep.  By  this  arrangement  m 
excellent  ditch  vai  inndu  at  tho  cheapest  possible  rate.  One  great  advantage  in  tin 
use  of  planks  laid  crosswise,  in  filling  ditches, .is  the  effectual  exclusion  of  mice. 

How  to  prepare  the  plants.— For  flitches  ten  inches  wide,  our  practice  has  been  totH 
liio  planks  into  pieces  ten  inches  long.  When  Ihu  pieces  were  placed  in  the  ditch,  tit 
ends  fitted  bo  neatly  to  Ibo  side  walls  tbat  even  mellow  earth  could  not  be  washed 
into  tbo  channel,  tor  sawing  the  planks,  a  common  circular  horse-saw,  driven  bji 
two-borso  railway  power,  was  employed— the  machine  used  for  sawing  firo-wood— mtt 
which  a  man,  aided  by  a  boy,  could  saw  a  thousand  foot  of  planks  in  one  hour.  Float) 
of  any  width  and  of  avail  able  lengths  won  worked  up  in  the  most  economical  manna 
The  pieces  woe  assorted  before  they  worn  laid  in  the  ditch,  as  one  poor  pieo 
of  plank  in  the  niiddlo  oF  a  long  drain  will  cause  an  obstraction  in  a  few  yean,* 
one  bad  shinglo  will  moke  a  leaky  roof  when  almost  every  square  foot  of  auraa 
is  made  of  the  best  of  shingles.  Any  kind  of  durable  timber  may  bo  cmplopd 
forfdling  ditches  in -the  foregoing  maimer.  Itefore  the  pieces  are  laid  in  the  diteh,Ihi 
timber  should  bu  thoroughly  seasoned,  iuiiI,  if  tbo  pieces  could  be  dipped  into  bailing 
coal-tar  after  they  nro  seasoned,  they  would  not  decay  for  a  hundred  years. 

Tho  writer  employed  hemlock  to  li.I1  several  miles  of  ditch :  and  every  lineal  rod  of 
it  baa  rendered  excellent  Mrvicu  for  the  biiit  twenty  years,  showing  but  little  deny. 
Ono  drain  filled  with  planks  has  sent  out  u  large  stream  of  water  tor  more  than  thirtj 
years.  It  is  impossible  to  keep  tins  water  out  of  such  a  ditch,  if  the  planks  be  laid  u 
closo  together  us  tho  pieces  can  bo  placed.  The  water  will  percolate  down  past  ttt 
cn<ls,  and  flow  into  the  channel. 

1'illing  ditches  fritkouk  timber.— In  certain  localities  in  Obio,  where  stones  were  leant, 
and  til*  could  not  be  obtained,  and  where  white  oak  was  abundant  and  cheap,  many 
tillers  of  the  soil  have  filled  their  ditches  with  split  timber.  Somo  of  the  trees  wen 
sawed  into  cuts  aliout  four  feet  long,  or  eight  feet  if  tbe  timber  would  split  easuT, 
after  which  the  logs  were  split  into  billets  about  tbrco  or  four  inches  square,  according 
to  the-  capacity  of  tbo  drain.  Other  trees  were  sawed  into  outs,  some  eight  inches, 
somo  ten,  and  others  twclvo  inches  long,  all  of  which  were  riven  into  slabs  about  two 
inches  thick,  which  were  employed  for  covering,  placed  from  one  billet  to  the  other, 
across  tbo  ditch.  In  case  tbcro  was  but  little  water,  only  one  billet  was  laid  on  on* 
side  of  tbo  bottom  of  tho  ditch,  and  tho  revering  pieces  were  laid  with  one  end  on  the 
billet,  and  tho  other  end  on  tho  bottom  of  the  diteb.  If  thoroughly  seasoned  before!! 
is  buried  in  a  ditch,  oak  timber  will  endure  a  life-time.  If  near  a  good  market,  it 
would  bo  more  economical  to  sell  oak  timber  and  to  purchase  tiles. 


Objections  to  stone  drains. — Unless  stono  drains  arc  made  tbrco  to  four  feet  deep,  and 
great  pains  taken  to  fill  all  tho  interstices  with  small  stones  covered  with  hsiudirt,eo 
that  mice,  rats,  frogs,  and  other  animals  cannot  work  through  and  haul  the  earth  down 


into  the  channel,  the  water-course  is  liable  to  be  obstructed  in  many  places.  In  many 
instances,  a  stream  of  water  flowing  on  tho  surface  of  tho  ground,  along  or  acrOM  a 
stono  underdraiu,  will  almost  always  form  a  large  hole  down  to  the  atones,  and  wash 
tho  channel  full  of  earth.  One  instance,  may  bo  referred  to,  of  a  large  stono  drain  that 
was  made  forty-five  yean  ago,  no  part  of  which  has  ever  foiled,  although  the  ditch  wis 
sunk  only  two  feet  in  dentil.  Tito  stones  were  laid  with  much  care,  nuil  the  surface 
waBso  neatly  chinked  with  small  stones  that  mice  could  not  work  through.  We  hava 
also  known  stono  drains  made  in  a  careless  manner,  which  did  not  operate  satiafactor- 
ily  for  two  years,  as  the  surface  was  not  properly  chinked  with  small  stones. 

Comparative  co't  of  stones  and  life*.— When  tho  writer  first  commenced  undordrainhig 
vith  stones,  be  learned  that  be  was  obliged  to  work  faithfully  and  to  mow  quickly  to 
;ather  and  distribute  stoues  enough  along  a  ditch  In  one  day  often  hour*,  la  stone  tee 
'iiioal  rods  of  diteb.  Common  laborers,  when  employed  by  tho  day,  would  not  accom- 
ilish  so  much  as  that.  Then,  on  an  average,  bo  could  stono  one  rod  per  honr,  and  do 
twell.  Somo  "jobbing  ditchers"  professed  to  stone  twenty  to  forty  rods  in  a  day; 
>ut  tho  depressions  anil  interstices  aud  holes  would  not  ho  well  filled  with  small  stones. 
Jo  value  was  placed  on  1  lie  stones;  and  tholalxir  of  tho  team  was  of  no  account,  as  the 
lorscs  wonld  require  no  more  feed  to  perform  that  little  labor  than  if  they  were  idle. 
'-nee  there  were  the  wages  of  ono  man  throe  days  to  stano  twenty  rods  of  ditch,  com- 
puted at  $G.  It  would  require  fur  twenty  rods  about  two  hundred  and  eighty-two  tiles 
oui-teen  inches  long.  g  At  1>  cents  each  for  two-inch  tiles,  tho  expense  would  bo  aboat 
'■<  iVJ,  besides  I  lie  laying,  which  one  man  would  easily  perform  iuanhour.  Thisshowi 
difference  in  favor  of  the  two-inch  tiles  of  about  §J  46  in  twenty  rods,  or  aboat  12 
-nts  per  lineal  rod,  oven  where  stones  cost  nothing  except  tbo  labor  of  gathering. 
vlien  (inn -inch  tiles  were  employed,  which  fust,  when  delivered,  about  4  cento  onch, 
hero  was  a  marked  difi'erenco  in  favor  of  the  stones.  Hence  it  was  concluded  to  be 
Host  economical  to  employ  stones  if  they  could  be  obtained  on  the  farm,  if  not  needed 
'"*  other  purposes,  when  drains  were  required  of  a  larger  capacity  than  n>  two-inch 

.,■4         Tf  p+nnrpu  ..»■*-  -i  lhn*,  rt  <i  n  1;.  nTtfi  *■■„.*    Iih    T«»nr.tfA^  fW)XU  tllO   field,  employ  them  to  fill 
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ditches  rnllier  lli.in  purchase  tiles  and  cart  stones  oft'  the  field,  to  bo  deposited  in 
largo  heaps. 

VarattKg  tkt  lilts  ami  atom*  in  a  Jilts. — Straw,  bay,  and  sods  have  been  unwisely  rec- 
ommended as  a  covering  fur  tiles  and  stones.  A  mom  unsuitable  material  tLnu  sods 
cannot  bo  employed,  especially  fur  covering  tin:  .-tones  in  a  ditch.  Sods  will  decay  in 
a  fi'w  mouths,  and  thus  cover  Ibu  stones  with  a  mellow  mold,  which  will  bo  constantly 
working  Into  tlto  watercourse  of  tlio  drain.  Mice  liko  no  butter  earth  to  work  in  tlian 
decayed  sods.  Straw,  also,  will  noon  decay,  and  the  lino  material  will  bo  washed  into 
the  water  channel,  and  (bus  obstruct  tlio  passage.  All  such  material  ex  straw,  sods, 
■ml  (lie  surface  soil  or  mold,  should  never  be  placed  in  contact  with  tlio  stones  or 
planks  nt'  a  drain.  On  tin:  contrary,  111"  heaviest  and  most,  compact  earth  or  sub-noil 
should  be  returned  first  to  tlio  tiles  or  stones.  Ah  soon  as  the  tiles  are  laid,  some,  care- 
ful man  should  cover  them  by  carefully  shoveling  over  them  a  few  inches  in  depth  of 
the  heaviest  soil,  alter  which  tin:  earth  may  lie  returned  with  u  plow,  on  a  team  at- 
tached In  a  dirt-scraper.  There  will  usually  In  more  or  less  stone  among  the  earth 
that  was  drawn  out  of  tile  dileh  ;  a::il.  if  great  care  is  not  exercised  in  returning  the 
fiwt  few  inches  in  depth,  stones  will  crush  the  tiles  in  numerous  places. 

The  writer  mice  directed  the  laborer  to  lay  the  files  in  a  ditch  and  return  the  earth, 
and  to  iw<t  the  tile*  Jir-t  bi/tilnirrfiurj  in  earth  irilA  extreme  care.  Tlio  drain  failed  to  dry 
tlio  laud.     Upon  digging  down   tin-  tiles  were  found   full   of  standing  water.     A  largo 

Curt  ion  of  the  drain  had  to  Is:  taken  up  and  reluid.  In  live  different  places  small  stones 
ad  U'l'ii  ut lowed  to  lull  on  the  tiles,  crushing  them  to  such  an  extent  as  to  obstruct 
the  (low  of  the  water.  A  small  stone,  half  us  largo  as  a  man's  list,  if  allowed  to  fall  on 
n  tile  of  ill*  bottom  of  a  three-foot  ditch,  will  crush  it.  Consequently,  this  part  of  tho 
tilling  should  be  performed  wiib  great  cure.  If , by  accident  a  stone,  breaks  a  tile,  a 
•oiliid  one  should  bo  substituted  ut  once.  Olio  thonsn  ltd  tiles  maybe  laid  well,  and 
covered  in  the  bi'-t  maimer,  and  yet  if  only  ono  near  the  outlet  bo  crashed  by  a  Stone 
the  entire  drain  will  be  of  little  value. 

The  most  expeditious  way  to  return  the  dirt  after  the  tiles  havo  been  covered  is  to 
bilch'two  horses  to  n  plow  having  an  evonereight  or  cine  feet  in  length.  The  heads  of 
tlio  horses  should  be  held  apart-  at  the  proper  distance  by  a  jockey-stick,  about,  eight,  feet 
long,  us  suggested  on  a  pn  ceding  page.  Another  economical  way  is  to  employ  a  dirt- 
scraper,  to  which  the  team  in  hitched  by  a  chain  si.\  to  ten  feet  long,  according  to  the 
width  of  a  ditch.  Then,  let  one  person  drive,  hauling  tho  scraper  to  tho  bank  of  tho 
ditch,  and  stopping  the  team  just  in  time  to  allow  the  scraper  to  ho  dumped  without 
being  drawn  across  tho  ditch.  Two  men,  with  a  train  aud  scraper,  will  haul  in  dirt 
more  rapidly  than  twenty  laborers  will  cast  it  in  with  shovels.  Wo  have  frequently 
read  the  recommendation  to  lead  a  horse  lensrttnvisc  of  the  ditrli,  as  the  earth  is  being 
shoveled  in,  fur  the  pnrpo.-.e  ol"  i  reading  it  down  lirnily.  It  is  au  unwiso  practice, 
us  I  here  is  great  danger  of  injuring  the  ai.imai,  ami  still  more  danger  that  his  feet 
will  diimagu  tho  water-course. 

Ititi-kin;/  nuii'luiies. — We  have  not  yet  met  with  a  really  successful  and  reliable  power 
diicbiiig-inaeliinc,  one  thai  will  excavate  tho  desired  depth  llnuiigli  "  hard-[ian"  and 
kui'Ii  stubborn  land  as  is  frequently  found  on  the  slopes  of  rivers  and  lakes.  There 
an:  many  power-machines  fur  ditching,  which  will  operate  very  satisfactorily  oa  any 
kind  of  ground,  where  there  wo  no  small  boulders  as  largo  as  a  man's  tlst,  anil  where 
tho  substratum  can  he  spaded  ;  but  when  a  machine  is  sinned  in  ground  where  there 
aro  some  small  stones,  and  occasional  bars  of  hard-pan,  a  hand-digger  is  required  with 
n  complete  set  of  tools  to    excavate  certain  parts,  which  cannot    bo  done   liy  a  power 

IHrt  aMfniwH-*  fcyrl&i.*.— I-'ig.  S«  represents  a  mode  of  filling  a  large  ditch,  which 

has  frequently  been  employed  with  satisfacimy  results,  where. a  drain  of  largo  capacity 
was  desirable.  If  llat  stone-  run  In-  readily  obtained,  say  one  foot  in  width,  excavate 
tho  ditch  about,  fourteen  inch's  wide  on  tho  bottom,  dressed  out  iit  the  comers,  so  that 
tiles  will  tit  closely  at  each  side.  I'.clore  the  tiles  are  laid,  a  channel  should  bo  scooped 
out  ill  tlio  middle,  as  represent,  d,  that  tile  stream  may  not.  undermine  tho  tiles.  Then 
lay  a  Course  of  tiles  uii  nirii  .  :de.  ami  place  tint  stones  carefully  on  the  lop,  as  shown 
by  thu  cut.  It  is  important  that  ;  be  top  atones  be  laid  on  with  care,  and  neatly  leveled 
up,  with  thin  pieces  on  the  underside,  Tim  joints  of  tho  covering  stones  should  be  fitted 
closely  and  covered  with  small  ihinpicc.es,  to  prevent  mice  from  hauling  earth  into  the 
main  water-course,  in  rase  :  lie-  :,:«im  „i:iiu]..l  be  more  expensive  than  allot  bur  courso 
of  tiles,  it  iv  i  hi  Id  be  preferable  In  lay  liiree.  or  even  four  courses  of  1  iles,  side  by  side. 
When  large  tiles  could  ni't  he  obtained  readily,  wo  have  sometimes  laid  three  or  four 
courses  of  small  tiles  in  t!ic  bottom  of  a  ditch,  thus  forming  a  water-course  fully  equal 
to  tlio  capacity  of  the  stream  when  the  water  was  at  its  greatest  height. 

I.aviit-1  M<  *  <■<•  fwMM.V.  — It  is  i  in-  practice  of  manv  till,  is  of  the  soil  to  lav  a  narrow 
board  in  the  bottom  ol" ,  [-.■■  diieli  mi  which  the  tiles  are  placed.  This  is  more  particularly 

the  practice  v.  I  sen  iior  ■•■■'. tiles  are  employed,     it   i :  not  a  commendable  practice  to 

place  timber  of  any  hind  bun  nib  tiles,  as  some  portions  of  hoards  will  almost  always 
decay  in  a  few  years.     If  proper  car*  is  exercised  in  selecting  sound  pieces,  atid.scru- 
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pulously  rejecting  every  cull,  a  draiu  will  endure  much  longer  than  when  all  quidiliw 
of  lumber  are  employed,    If  horse-shoe  tiles  arc  employed,  they  should   be  plawdon 

Elates,  or  soles  of  burnt  clay.  Solos  of  burnt  clay  will  cost  but  a  triflo  more  than  lnm- 
or.  Wo  would  not  toco  in  mo  lid  soles,  however,  nor  horse-shoo  tilos,  if  pipe  tilH  « 
sole  tiles  can  ho  procured. 

The  eorreet  tcag  to  lay  utct.— Soiao  writers  on  the  subject  of  underdrainiug  recommend 
tho  practices  of  laying  tiles  on  the  bottom  of  a  ditch  while  standing  on  the  bank. 
For  this  pnrposo  they  recommend  tho  use  of  a  "  tilo-layer,"  with  a  long  handle 
liko  that  of  a  pitch-fork.  The  hooked  rod  ia  thrust  into  the.  lioro  of  a  tile,  wilt 
which  tho  latter  ia  letdown  to  tho  bottom  of  the  ditch  and  placed  as  nearly  in  iupos- 
tion  as  a  tile  can  be.  If  every  tile  were  quite  true  and  straight,  and  the  bottom  of  tin 
ditch  were  as  smooth  aud  true  as  a  newly-finished  pavement,  tiles  could  bo  laid  in  this 
way.  It  must  be  remembered,  however,  that  almost  every  tile  is  a  little  crooked,  or 
twisted,  or  warped,  and  that  it  is  almost  impossible,  in  many  places,  where  the  groom! 
is  full  of  small  stones  and  large  gravel,  to  make  the  bottom  of  a  diteb  true  and  smooth. 
Consequently,  if  tho  operator  lays  the  tilea  while  standing  on  tlio  bank  of  tho  ditch, 
the  form  of  some  of  tbem  will  frequently  bo  such  that  the  ends  will  not  match  satisfsc- 
torily.  Hence,  tho  only  correct  way  U>  lay  tiles  of  any  kind  is  for  the  opcratortostuul 
in  the  ditch,  and  placo  each  tile  in  tho  beet  possible  position.  In  case  a  joint  is  too 
open  at  the  upper  aide  of  tho  tiles,  try  another  tile.    In  many  instances  a  tile  will  rock, 


is  tho  middle  rests  on  a  bar  of  hard  earth  or  a  small  stouc,  in  which 
nonco  should  be  rammed  down,  so  that  the  tile  will  not  rock.  Sometimes  the  digger 
finds  it  necessary  to  remove  a  small  boulder  from  the  bottom  of  the  ditch,  thus  leaving 
a  depression  one  or  two  inches  deep.  All  such  cavities  should  bo  rammed  full  of  bird 
earth  before  tho  tiles  are  laid,  so  that  the  cud  of  one  section  may  not  be  forced  down 
by  tho  superin  cum  bout  pressure  so  far  that  the  caliber  of  the  two  adjoining  tiles  will 
not  correspond.  Placing  tiles  in  the  bottom  of  a  ditch  is  apiece  of  labor  to  no  per- 
formed but  onco  during  a  life-time ;  hence,  the  importance  of  laying  entry  one  with  toe 
utmost  carefulness.     It  is  far  better  to  take-  the  time  to  lay  every  tila  properly  tr—  *- 


hurry  them  in  at  random,  which  may  necessitate  the  redigging  and  reconstruction  of 
a  portion  of  the  drain,  When  ditches  are  unusually  deep  and  very  narrow,  and  the  bot- 
tom consists  of  earth  free  from  stones,  so  that  a  true  channel  can  bo  formed  for  the  tiles, 
they  may  bo  laid  with  tho  tile-layer. 

Silt-welit  in  drains, — It  is  an  excellent  plan  to  construct  silt-wells  in  several  places  in 
main  droins.os  they  facilitate  observation  as  to  tho  flow  of  tho  water,  and  provide 
effectual  means  for  collecting  the  fine  silt  that  ia  washed  into  the  drain  by  the  constat 
influx  of  water,  especially  when  tho  soil  is  thoroughly  saturated.  They  also  furnish  on 
outlet  for  mice,  frogs,  &c.,  which  frequently  cuter  tho  water-course  if  they  have  acces 
to  drains. 

Silt-wells  should  bo  made  when  tho  ditch  is  dug.  Snch  wells  are  to  a  drain  what  a 
man-hole  is  to  a  street  sower  in  a  city.  Au  excavation  should  be  made  across  and  in 
the  bottom  of  a  ditch  about  two  feet  square  and  at  least  one  foot  deeper  than  the  bet 
torn  of  tho  ditch;  then  a  curb  of  planks,  bricks,  or  flat  stones  set  on  ond  may  be  em- 
ployed. Tho  water  discharges  into  the  well  and  Hows  away  by  entering  the  tiles  on 
the  opposite  side.  The  silt  washed  along  in  the  tiles  is  deposited  in  tho  well,  which, 
when  filled  up  as  high  as  the  tiles,  should  be  cleaned  ou_t.  A  curb  ruado  of  plonks  of 
durablo  timber  will  ondnro  a  great  many  years. 


RECLAMATION  OF  MARSH  LANDS. 

Phe  subject  of  the  reclamation  of  marsh  lands  is  one  which  must  claim 

ittentiou  of  the  country  in  tho  immediate,  future,  as  agricultural 

■m s  advance  in  price  and  population  increases.    A  few  instances  of 

-■■ccessfui  reclamation  upon  the  Atlantic  and  Pacific  coasts  have  been 

"orted  in  the  publications  of  this  Department. 

lu  elaborate  communication  from  Mr.  Jerome  J.  Collins,  civil  engi- 

■r,  of  Hudson  City,  New  Jersey,  gives  at  length  an  account  of  the 

v^iainations  accomplished  in  other  countries,  and  iu  the  vicinity  of  New 

'•"4  City,  with  a  statement  of  tho  principles  upon  which  such  work  is 

nor-W  •wtlintul  onrl  tly.  nlinrnnlns  r'*  jm  n>-nrC0lne  JH  jtB  prosecution. 
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He  also  gives  an  exposition  of  bis  theory  of  the  formation  of  tidal 
marshes,  and  medical  views  concerning  malaria  or  miasma  and  the  adapt- 
ability of  marsh  lands  for  cultivation,  which  are  not  subjects  suited  to 
the  original  and  practical  character  of  our  reports.  The  following 
extracts  arc  given : 

A  GLAXCK  AT  THE  HISTOEY  OF  I1ECUMATIOV. 

If  we  glance  back  over  tlio  many  con  tnries  the  brave  inhabitants  of  tho  Netherlands 
liavo  held  their  fertile  country  against  tho  ocean,  after  reselling  it  from  the  waters,  wo 
mnst  be  struck  with  admiration  at  snch  an  instance  of  a  nation's  perseverance.  Tho 
Hollanders  found  their  country  a  morass  ;  they  now  present  it  a  very  picture  of  fertility 
and  abundance,  and  wo  must  not  forget  that,  though  they  worked  hard  at  their  na- 
tional defenses  against  the  ocean,  they  were  not  spared  tho  horrors  of  war  by  their 
neighbors.  The  country  they  strove  to  rescue  from  the  sea  became,  on  account  of  its 
position,  the  battle-field  on  which  many  European  quarrels  were  decided,  and  the  In- 
habitants were  often  compelled  to  cast  aside  the  spade  and  gfosp  tho  sword  in  defense 
of  their  lives  and  property. 

Tho  periodical  oversowing  of  the  Nile  to  uncertain  limits  necessitated  tho  control- 
lino;  of  the  waters  within  defined  boundaries,  and  this  control  was  most  undoubtedly 
exercised  by  means  of  embankments. 

The  Phoenicians — the  people  of  Tyro  and  the  ancient  sea-ports  of  the  East,  tho  Greeks 
and  the  Romans  erected  extensive  works  on  their  sea-coast  to  protect  their  cities  and 
ships  from  ocean  storms  and  foreign  enemies,  and  no  donbt  they  inclosed  low-tying 
lands  in  many  instances  for  tho  purpose.  The  Romans  during  their  occupation  of  Brit- 
ain raised  immense  lines  of  embankments  at  several  points  along  the  coast,  the  re- 
mains of  which  are  still  in  existence.  In  fact,  all  nations  as  they  advanced  in  civiliza- 
tion seem  to  have  recognized  in  reclamation  a  means  of  extending  the  area  of  land  to 
he  distributed  among  tho  people  without  necessitating  an  emigration  of  surplus  pop- 
ulation. 

This  has  been  tho  eaao  in  India  and  China,  where  the  dense  population  manages  to 
accommodate  itself  to  the  limits  of  those  countries,  and  it  is  only  within  the  last  few 
years  that  wo  have  seen  anv  signs  of  a  movement  by  these  people  to  other  countries. 

The  original  settlors  of  tho  Netherlands  were  tho  descendants  of  those  wandering 
tribes  whoso  emergence  from  their  bomes  in  tho  North  heralded  the  downfall  of  tho 
Roman  empire  and  laid  the  foundation  of  the  nationalities  which  at  present  checker 
the  map  of  Europe. 

The  hrat  steps  toward  creetiug  barriers  against  the  tidal  overflow  in  Holland  are 
stated  to  have  been  token  in  or  about  tho  second  century  of  the  Christian  era.  It  is 
probable  that  vanguards  of  tho  great  army  of  invasion  which  in  later  limes  overran 
Europe  from  the  north  had  begun  to  move  forward  and  occupy  in  small  bodies  the 
country  lying  along  the  northern  coast.  As  the  population  increased  aud  the  groups 
of  mnd  nuts  grew  into  largo  towns  aud  cities,  tho  necessity  for  placing  under  cultiva- 
tion more  extensive  areas  of  land  became  imperative.  Tho  more  valuable  these 
settlements  grow  to  tho  people,  tho  more  desirous  were  they  to  guard  thorn  against  de- 
struction by  tho  son,  and  tliu  attention  of  tho  government  and  people  was  directed  to 
the  guneral  anil  permanent  embanking  of  tho  whole  coast.  How  they  have  succeeded 
wo  all  know.    Tho  country  which  was  ouce  a  desolate  marsh  is  now  a  garden.     Visitors 

Sassing  through  it  acknowledge  that  in  no  part  of  tho  world  is  scientific  agriculture 
etter  understood  or  applied,  although  tho  fields  and  dwellings  are  in  many  places 
twenty  feet  below  the  lovel  of  the  sea.  It  was  not  alone  necessary  to  embank 
against  tho  sea,  but  also  against  tbo  waters  of  some  of  tho  great  rivers  whose  sources 
are  to  bo  found  in  the  very  heart  of  Europe,  and  which  would  overflow  all  the  low 
lands  they  traverse  bad  not  the  precaution  of  confining  them  to  their  natural  chan- 
nels been  taken  by  the  Hollanders. 

Mauy  works  liavo  been  written  which  give  detailed  descriptions  of  the  manner  in 
which  the  diking  of  tho  Netherlands  won  carried  on.  The  foundation  of  tbo  work 
was  laid  by  nature.  Tho  superstructure  is  the  work  of  man.  Along  the  const  exposed 
to  tho  northwestern  Btonns  a  bank  of  sand  was  washed  ii]1  by  the  action  of  the 
waves,  and  a  natural  barrier  was  erected  against  the  incursion  of  liio  tiiliil  mvts.  A 
belt  of  wood  which  grew  along  tlio  coast,  and  against  which  llie  saud  wan  Leaped, 
assisted  the.  early  toilers  in  their  labors  by  affording  both  shelter  and  material. 
This  wood  has  since  disappeared  to  a  great  extent  in  tho  coiislunt  repairs  rendered 
necessary  by  tho  actiou  of  the  waves  ill  stormy  weather. 

Ueyoud  strengthening  and  connecting  these  mounds  or  banks  of  sand, and  securing 
the  hinds  in  the  immediate  neighborhood  of  tho  ocean  from  tidal  overflow,  little  was 
done  in  tho  beginning  on  tbo  main  embankment  along  tho  coast,  while,  the  river 
banks  were  left  wholly  exposed.    The  great  work  once  initiated,  however,  it  has  pro- 
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grossed  steadily  to  tho  present  day,  anil  wo  find  that  after  a  strugglo  lasting  nuaj 
centuries  tho  energy  and  perseverance  of  man  Lave  wrested  a  kingdom  from  theses. 

Writers  on  the  subject  of  tile  early  condition  of  Holland  tell  us  that  tho  country  to 
Covered  ivith  lakes,  varying  in  size,  which  nave  been  drained  and  converted  into 
fruitful  forma.  The  most  important  operation  lately  and  successfully  completed  ii 
the  draining  of  tho  Haarlem  Lake,  which  covered  nu  area  of  about  45,000  acres,  i 
description  of  this  work  was  given  in  the  report  of  tho  Department  of  Agriculture  fat 

Extensive  tracts  on  tho  western  coatt  of  England,  called  the  Fen  country,  have  beca 
embanked  and  drained,  and  added  to  the  cultivable  land  in  that  section.  As  many  u 
080,000  acres  of  fen  have  been  reclaimed,  and  tlio  works  rival  those  of  Holland  in 
extent.    The  Encyclopedia  liritaunica  says  : 

"This  fen  country  baa  for  centuries  been  the  scene  of  drainage  operations  on  n 
stupendous  scale.  The  whole  surface  of  thu  great  basin  of  tho  fens  is  lower  than  ike 
sea,  the  level  varying  from  four  to  sixteen  feet  below  high-water  murk  in  the  German 
Ocean.  The  difficulty  in  draining  this  fiat  tract  is  increased  from  tho  circumstance 
that  the  ground  is  highest  near  the  shore  and  falls  inward  toward,  the  foot  of  ll» 
slope.  These  inland  and  lower  grounds  consist  of  a  spongy  peat,  which  has  a  natural 
tendency  to  retain  water.  Tho  rivers  and  streams  which  flow  from  the  higher  iulaa& 
discharge  upon  these  level  grounds,  and  originally  found  their  way  iuto  tho  broad 
and  shallow  estuary  of  tbo  wash,  obstructed  in  ail  directions  by  bars  and  sand-banks. 
These  upland  waters,  being  now  caught  at  their  point  of  entrance  on  the  fbna,  am 
confined  within  strong  artificial  banks,  and  sn  guided  straight  seaward,  uud  am  too* 
restrained  from  flooding  the  low  grounds,  and  by  their  concentration  and  momentum 
assist  in  scouring  ont  tho  silt  from  tho  narrow  channel  to  which  they  are  confined. 
The  tidal  waters  are  at  tho  same  time  fenced  ont  by  sea-banks  which  ore  provided  it 
certain  intervals  with  sluice-doors  by  which  the  waters  escape  at  ebb  tule.  When 
this  does  not  provide  such  a  drainage  as  to  admit  of  cultivation,  tbo  water  is  lifted 
mechanically  by  wind  or  steam  mills  into  tho  main  aqueducts. 

"  In  the-  district  called  Marsh,  in  Norfolk,  extending  between  the  Ouse  and  the  New, 
in  that  called  Smith  Holland,  in  Lincolnshire,  stretching  between  tho  New  and  Wellsod, 
northward  of  Spalding,  and  also  northeast  of  Doston,  there  are  considerable  tractsof 
murine  clay  soil.  In  Marshland  this  is  chiefly  arable  land,  producing  large  crept  of 
wheat  and  beans,  but  in  Lincolnshire  it  forms  exceedingly  line  grazing  land.  Tlui 
tract  lies  within  tho  old  Ronton  embankment  by  which  tho  district  was  first  defended 
from  the  ocean.  Outside  this  barrier  are  tho  proper  marsh  lands,  which  have  been 
reclaimed  in  portions  at  successive  periods,  and  aro  still  intersected  in  all  direction* 
by  ranges  of  banks.  Thu  extraordinary  feature  in  this  tract  is  that  tho  surface  outside 
the  Human  hank  is  three  or  four  feet  higher  than  ou  the  inside,  and  the  level  of  each 
new  inclosnre  is  more  elevated  than  tho  previous  one.  The  land  rises  step  by  step  as 
tho  coast  is  approached,  so  that  the  most  recently  reclaimed  land  is  often  twelve  and 
fiuiiiB times  eighteen  feet.  higher  than  the  lowest  tun  laud  in  tho  interior,  the  drainage 
from  which  must,  nevertheless,  bo  conveyed  through  these  more  elevated  marshes  to 
the  sea." 

These  ■cxtensivo  works  are  represented  by  many  hundreds  of  miles  of  river  embank- 
ments, and  the  sea-coaut  lino  embanked  exceeds  ono  hundred  and  thirty  in  length. 
This  fen  land,  once,  like  that  of  Holland,  a  wild  morally  tract,  impassable  to  man  or 
beast,  is  now  a  fertile  farm,  rich  in  agricultural  products,  aud  inhabited  by  s>  healthy 
aud  wealthy  population. 

Another  iustauco  of  successful  reclamation  is  to  bo  fonnd  in  England:  the  Bedford 
«vel,  called  after  tho  Earl  of  Bedford,  who  in  thu  year  lli:S4  expended  over  £lD0,quD 
o  reclaim  these  lands,  and  whose  sou  completed  the  work  at  nu  additional  cost  of 
£;)00,0t>0.  These  lands  have  sinco  that  liniu  been  kept  perfectly  free  of  water  by  loeaui 
>f  windmills  aud  other  pumping  engines. 
Extensive  drainage  operation*  havo  been  carried  on  in  many  parts  of  Europe,  par- 
icularly  i»  Franco  and  Italy.  Tho  celebrated  Pontine  marshes,  near  Eonio,  aro  men- 
ioued  by  early  historians  as  a  source  of  great  danger  to  tho  public  health,  and  several 
insnecessful  attempts  were  made  to  reclaim  them.  Tho  popes  at  different  periods  re- 
mwed  these:  efforts,  and  their  success,  though  partial,  proved  that  tho  draiuago  could 
.  ctteetiul  with  sulHciont  capital. 

"h  Ireland  immense  tracts  of  peat-bog  have  been  drained  and  converted  into  arable 
mi  Tho  bof:  of  Allon  is  an  extensive  area  of  peaty  soil,  extending  into  several  cotiu- 
ies,  and  covering  many  thousand  acres,  in  the  southern  part  of  Ireland,  along  the 
•vers  ;n id  shores  of  thu  main  estuaries,  largo  areas  of  alluvial  deposits  havo  beca 
'"losed  by  embankments,  and  a  rich  soil  made  uvailablu  for  cultivation. 

t'he  cotton  lauds  in  the  valley  of  tho  Mississippi  aro  exceedingly  fertile  when  prop- 
ii.v  protected  by  levees  from  the  periodical  overflow  of  tho  river.  The  construction 
"1  maintenance  of  theso  levees  aro  often  the  subjeot  of  discussion  in  Congress,  and  it 
.■it.   .,.,„,    ,-.,„»,.  ti,„t  <i,„  nntim.ia  r.-)i™innt«tiyp,  fitiould.intereit  tuemselvea  hi  y(hat 
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i  (he  agricultural  interests  of  several  of  the  State*  of  the 

In  Canada  tlio  question  of  reclaiming  tba  marsh  lands  is  receiving  considerable 
attention  from  both  the  government  and  tho  people.  Extensive  works  aro  about  to  bo 
commenced,  with  u  view  to  these  reclamations;  unit  vast  areas  of  fertile  soil  will  be 
added  to  tho  lands  of  the  New  Dominion. 

In  this  country  the  question  of  utilising  marshes  has  not  yet  attained  tho  import- 
ance it  deserves. 

In  tho  neighborhood  of  New  York  a  considerable  tract  of  land,  known  as  tho  Newark 
Meadows,  lying  between  tho  Newark  and  Patorson  range  of  hills,  on  the  west  side, 
and  the  Palisade  ridge  of  Itcrgen  Hill  on  tho  east  side,  has  been  embanked  and  other- 
wise drained  and  reclaimed  within  tho  past  two  years. 

WHO,  RECLAMATION  FAYt 

A  question  for  consideration  is,  will  reclamation  of  marsh  lands  pay  those-  who 
invest  their  capital  in  such  undertakings  T  When  we  invest  our  money  in  that  which 
is  perishable,  stealablo,  or  depreciable  in  value  to  such  an  extent  as  to  become  posi- 
tively worthless,  we  have  on  uncertain  security  for  the  principal  invested,  and  profit 
is  doubtful.  Wo  can  invest  in  that  Which  is  itself  a  standard  of  value,  such  as  tho 
gold  coinage  of  tho  country.  In  this  case  tho  security  is  good  in  the  thing  itself,  bnt 
tie  profits  are  uncertain.  "Or,  investment  can  bo  made  in  that  which  has  an  intrinsic 
value  of  its  own,  n  on -depreciable,  independent  of  any  standard  value  bnt  its  own 
worth,  and  abovo  all  indestructible  and  immovable,  and  advancing  in  value  with  time, 
such  as  good  land.  For  this  investment  tho  security  is  certain,  visible,  and  tangible, 
and  the  profits  aro  equally  certain,  and  limited  only  by  tho  inactivity  of  the  investor 
in  developing  them. 

As  it  is  the  interest  of  every  Btato  to  develop  its  resources,  and  as  the  principal 
source  of  wealth  to  a  country  must  bo  the  productions  of  its  soil,  it  is  of  tho  highest 
importance  that  these  should  receive  attention.  Capitalists  will  unhesitatingly  engage 
in  speculations  for  tho  working  of  distant  cold  mines,  where  the  chances  of  profitable 
return  depend  almost  entirely  on  tho  lucky  striking  of  a  rich  vein  of  the  precious 
metal,  of  which  wo  hear  of  more  disappointments  than  successes.  With  a  plethora  of 
money  in  our  markets,  men  are  continually  seeking  for  safe  and  profitable  modes  of 
employing  their  idle  capital  and  in  lieu  of  the  desired  investment  they  are  often  con- 
tent to  accept  the  comparatively  small  percentage  allowed  by  the  bauks,  while  almost 
at  their  doors  may  bo  ionud  the  means  by  which  their  capital  can  be  safely  and  profit- 
ably employed  in  the  reclamation  of  theso  much-needed  marsh  lands. 

In  tho  case  of  the  Il.tckcnsack  meadows  near  Newark,  New  Jersey,  reclaimed  by  the 
Iron  Dike  and  Laud  Reclamation  Company  of  New  York,  the  whole  area  selected  for 
reclamation  wan  about  1500  acres,  which  were  purchased  by  the  company  at  an  average 
price  of  f!i(l  per  aero.  Tho  cost  of  inclosing  this  area  with  an  embankment,  and  the 
cutting  of  a  series  of  main  ditches  and  drains  throughout  tho  whole  area,  did  not 
exceed  f"ij0,000.  which  would  be  equal  to  about  §55  per  acre,  making  the  cost  of  pur- 
chase and  reclamation  about  $105  per  acre.  Previous  to  tho  commencement  of  the 
works,  the  marsh  was  completely  overflowed  at  every  tide,  and  the  entire  embanking 
and  ditching  were  done  by  manual  labor,  while  tho  insertion  in  the  whole  length  of 
river  embankment  of  Driggs's  patent  iron  dike  plate  added  considerably  to  the  cost  of 
tho  works.  They  have  -1,500  acres  of  wet  luarsli  purchased  and  reclaimed  lor  $105  per 
acre.  When  this  laud  has  been  thoroughly  drained  it  will  bo  worth  81,000  per  acre. 
If  it  takes  three  years'  cultivation  to  bring  it  to  this  condition,  the  tract  :it  the  end  of 
that  time  will  be'  worth,  sav,  M,S00,000.  Meantime  tho  laud  will  rent  for  £50  per  aero 
per  annum,  which  sum  is,  at  thu  end  of  three  years,  equivalent  to  $075,000  or  (200,000 
iu  excess  of  tho  original  coat. 

Wo  have  tho  value,  then,  at fcl,GOO,000 

Add  amount  of  rent  for  three  years  at  §50  per  ucro 075,000 

5,175,000 

Cost  of  land  and  reclamation ,. §475,000 

Interest  three  years,  at  7  per  cent *"" !»9,750 

Cfcst  of  maintaining  banks,  &c.,  three  yeara...  J" !£7,000 

Profit  to  original  investors  in  three  years      4,;i73,250 

The  location  of  the  land  near  the  city  of  >,*,._.  ynrfc  has,  of  course,  much  influence  on 
ils  value,  and  ifii  not  intended  to  convey  tl,  idea  that  all  reclaimed  hind  will  bo 
equally  valuable,  or  capable  of  returning  so  enormous  pw«t»  »■ tUo  Hackensack  mead- 
ows promise. 
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Tho  tracts  of  marsh  lying  at  a  distance  from  the  groat  cities  are  not  lias  valualil.'  in 
proportion,  because,  if  their  value  is  not  so  great  when  reclaimed,  their  present  value 
is  very  much  lew,  being  in  many  oases  as  low  as  $5  per  acre,  while  thero  would  lie  m 
increaso  whatever  in  tho  expense  of  reclamation. 

Professor  Cook,  speaking  of  tho  marshes  lying  along  the  coast  of  Now  Jersey  and  the 
neighboring  States,  says :  "  The  value  of  banked  meadows  in  Salem  County,  Now  Jer- 
sey, anil  along  tile  Cohansey  Creek  and  Maarico  River,  in  Cumberland  County,  ranges 
from  $200  to  S000  per  acre.  Previous  to  banking,  those  meadows  were  comparative!)' 
wort]  doss." 

If,  therefore,  almost  worthless  inarslics  can  bo  raised  in  valno  to  $:200  per  acre  br 
merely  banking  thian  against  tidal  overflow  at  a  very  small  cost  per  acre,  what  m»v 
not  lie  the  increase  in  value  when  these  lands  ore  properly  reclaimed,  and  drained  sail 
litted,  at  a  small  increaso  in  the  cost,  for  tho  liighest  elans  of  cultivation  I 

Professor  Cook  also  makes  the  following  statement :  "  Tlio  meadows  on  tho  WalltUL 
tho  Peipiest,  the  Paulinskill,  aud  the  Passaic  are  rich  kinds,  and  comparatively  unpro- 
ductive, though  lying  iu  tho  midst  of  the  finest  part  of  tho  State.  The  improvements 
must  bo  made,  and  tho  land  brought  to  tlio  degree  of  productiveness  which  the  besi 
interests  of  tlio  State  demand.  *  *  "  Wo  have  between  ouo  and  two  million! 
of  acres  of  land  in  southern  New  Jersey  which  oro  comparatively  unimproved.  Private 
enterprise  is  doing  mnck  for  its  development.  Millions  of  dollars  have  been  invested 
for  its  improvement  within  the  last  fifteen  years,  and  thriving  settlements  have  betn 
formed.  These  pioneers  deserve  well  of  the  Statu,  and  they  should  bo- furnished  witb 
every  information  and  facility  for  pushing  forward  their  improvements." 

Considering  tho  high  rents  paid  at  present  by  market  gardeners,  amounting  fre- 
quently to  8100  per  acre  per  annum,  it  is  quite  certain  that,  every  acre  of  marsh  land 
reclaimed  witbiu  tlio  next  twenty  years  will  find  willing  purchasers  or  tenants. 

On  well-drained  land,  sneli  as  wo  would  wish  to  see  made  of  our  marsh  lands,n 
farmer  paying  an  annual  rent  of  $100  per  acre  would  realize  fully  treble  the  profits 
derivable  from  tlio  cultivation  of  upland  ground,  as  he  is  certain  to  raise  crops  such  as 
tlio  upland  ground,  with  any  quantity  of  fertilizers,  could  not  produce;  and  further,  too 
question  of  expense  in  working  such  ground  is  important  in  supporting  our  arguments, 
as  manures  and  fertilizers  arc  wholly  unnecessary,  and  a  series  of  heavy  crops  can  bo 
raised  for  thirty  years  without  tbo  soil  requiring  any  stimulant  in  the  shape  ol  manure. 

Farmers  complain  that  tho  most  serious  item  in  the  expense  of  forming  is  the  con- 
stant renewal  of  tho  vitality  of  the  soil  by  manures.  In  the  case  of  reclaimed  marsh 
laud  this  expense  is  saved,  as  even  the  soil  itself  can  he  used  as  manure  on  upland 

(tround  with  great  advantage.  The  plowing  is  also  attended  withmore  ease.  No  large 
>ouldors  are  met  with  to  interrupt  tho  work  or  interfere  with  the  proper  tillage  of  toe 

\Vo  have  here,  then,  an  investment  for  the  capitalist  which  will  return  him  enormous 
profits:  a  rich  and  productive  farm  for  tho  agriculturist,  that  will  yield  him  tenfold 
tor  his  labor;  a  means  of  employing  the  thousands  who  are  daily  flocking  to  onrihons 
from  Europe;  and  last,  though  not  least  ii    ■■  -     -  "■      -- 

abondantr 1      <■  ■      •      ■         .■-,.-,, 

diseased  n 

ibiind  in  our  markets.    All  these  advantages  lio  within  our  reach,  and  wo  should  be 

blind,  indeed,  to  our  own  interests  did  wo  not  soizo  them. 

The  following  notes,  taken  from  tho  engineer's  field-books,  of  a  test  survey  oh  tlio 
nnckeneaek  meadows  in  tho  spring  of  18G7,  will  givo  a  general  idea  of  tho  kind  of  soil 
o  bo  found  on  tbo  salt  marshes  along  our  coasts  and  tidal  river  bonks,  being  records 
if  a  series  of  experimental  borings  into  tho  soil,  niado  to  ascertain  tho  nature  of  the 
mbstrata  fur  a  depth  of  from  nine  to  twelve  feet.  The  boring  was  taken  within  fifty 
eel  of  tho  water's  edge. 

Tho  soil  in  many  parts  of  these  marshes  was  tested,  and,  with  the  exception  of  some 
inference  in  tho  thickness  of  the  various  strata,  very  little  diifcrenco  occurred  in  the 
"■oral  tests.  The  only  marked  variation  in  the  character  of  tho  soil  that  occur  is  whore 
■igo  cedar  stumps  ore  met,  cither  on  the  surface  or  somu  three  fact  beneath  it.  The 
'uts  of  these  cedar  stumps  are  invariably  sound,  whilo  portions  oxposed  to  the  ah* 
■icjii  rot  away.  Tlio  closeness  of  the  soil,  und  tho  uniform  state  of  moisture  and  non- 
-posuru  to  tho  air  evidently  interrupt  thoir  decay.  In  some  places  tho  cedar  roots 
.jowed  on  tbo  surface,  whilo  in  many  others  they  were  lurried  deep  in  the  soil.  In 
'-■>inage  the  water  in  not  removed  to  a  greater  depth  than  five,  feet,  so  that  the  surface 
...-d  and  marls  are  dried  while  the  grass  peat  beneath  still  holds  the  moisture  to 
-nno  extent.  Drainage  without  cultivation  will  not,  of  course,  develop  the  good 
"ilittosof  the  soil,  but  tho  two  judiciously  combined  canuot  fail  to  produce  the  results 
.•t,  l«.T,f.ii(.jnt  to  rujr'-nltnrnl  wpnts. 
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Even  after  tho  surface  drainage,  regarded  as  sufficient  to  insure  thorough  reclama- 
tion from  a  state  of  swamp,  the  surface  soil  when  turned  by  the  plow  presents  that 
rich  ami  friable  appearance  no  highly  valued  by  tho  farmer.  The  growth  of  aqnatio 
plants  speedily  becomes  stunted,  and  a  richer  vegetation  takes  their  place.  Then, 
with  embankments  securely  constructed,  and  adequate  pumping- power  or  sluice-way 
provided,  a  thorough  knowledge  of  the  theory  and  practice  of  agrieulturu  will  enablo 
the  farmer  to  reap  a  rich  reward  for  bis  labors. 

An  attempt  was  niodo  nbout  thirty  years  ago  to  reclaim  the  Newark,  or  more 
properly  tho  Hackensack,  meadows  by  inclosing  them  with  an  embankment,  and  con- 
structing a  number  of  sluice-ways  to  carry  off  the  water.  Owing  to  the  neglect  of  the 
proprietors,  theso  banks  were  completely  destroyed  by  the  musk-rat,  which  burrowed 
into  and  through  them,  below  the  level  of  high  water;  and  the  tide,  following  the 
excavation,  soon  demolished  the  embankment. 

The  diffioulty  to  bo  contended  with  in  this  work  of  reclamation  was  not  the  pres- 
sure of  water,  the  presence  of  springs,  or  exposure  to  heavy  waves  in  stormy  weather, 
or  in  removing  tho  water  from  tho  soil  itself.  It  was  simply  to  prevent  tho  musk-rat 
and  other  borers  from  penetrating  tho  embankment,  and  admitting  tho  tide-water  on 
the  land.  Thick  embankments  will  not  resist  tho  boring  powers  of  tho  musk-rats; 
they  have  been  known  to  bore  through  a  solid  bank  in  one  night  for  a  length  of  over 
sixty  feet. 

Mr.  S.  ii.  Driggs,of  New  Brunswick,  New  Jersey,  invented  tho  "iron  dike,"  or  a  system 
of  cast-iron  plates  inserted  in  tho  core  of  the  embankment  between  tho  levels  of  high 
and  low  water,  by  which  means  tho  bank  is  made  impenetrable  to  the  rats,  whore 
penetration  would  result  in  the  destruction  of  the  bank  and  the  failure  of  the  recla- 
mation. Tho  limits  of  tbe  operations  of  tho  musk-rat,  dangerous  to  tho  bank,  lie 
between  high  and  low  water  levels,  as  these  animals  will  not  work  below  tho  level  of 
low  water  for  any  distance,  if  at  all,  and  their  borings  abovo  high  water  level  are 
easily  repaired  and  comparatively  harmless. 

Tbo  musk-rat  begins  boring  at  tbe  lowest  point,  and  penetrates  up  ward  in  an  inclined 
direction,  so  that  when  tho  tide  falls  the  excavation  is  self-draining.  For  this  pur- 
pose, then,  tho  boring  is  commenced  at  about  tho  level  of  quarter-flood  tide,  and  is 
always  dry  on  tidal  river  banks  during  low  water.  Tho  iron  dike  plates  used  in  tho 
reclamation  of  tbe  Newark  meadows  wero  five  feet  long,  eighteen  inches  wide,  and  a 
quarter  of  an  inch  thick.  Tho  plates  were  strengthened  by  ribbings  cost  on  each  side, 
and  wero  connected  to  each  other  by  clips  cast  on  one  perpendicular  edge  of  the  plate 
which  held  the  plain  edge  of  tho  next  plato,  and  a  continuous  lino  or  wall  or  iron 
plates  was  thus  erected  against  the  rata. 

The  embankment  erected  to  exclude  the  tide  waters  was  constructed  over  this  line 
of  iron  plating,  with  an  average  base  of  eighteen  feet  wide,  and  a  height  over  the 
marsh  surface  of  live  feet.  Tbo  material  of  which  it  was  built  was  excavated  from 
the  main  ditch  which  followed  tbe  lino  of  embankment  and  received  all  tbo  marsh 
waters  through  tbo  main  internal  ditches  and  lateral  drains.  A  pumping  station  was 
established  at  a  suitable  point,  and  one  of  Uericko's  patent  turbinate  drainage  pumps, 
capable  of  discharging  1-2,001)  gallons  of  water  per  minute,  was  erected,  with  stoom- 
ongino  and  boiler  complete.  Several  sluices  of  various  forms  were  inserted  in  the  main 
embankment,  by  which  the  water  on  tho  land  was  reduced  considerably,  and  to  such 
an  extent  that  it  was  deemed  inexpedient  to  use  the  pump.  The  en  tiro  area  of  the 
marsh  has  been  intersected  by  drains  of  various  sizes,  which  have  been  connected  with 
the  main  surrounding  drain  and  ■with  the  sluice-ways  and  pumping  station.  By  theso 
drains  the  inland  water  is  brought  directly  to  the  outlets  and  tbo  land  dried  thoroughly 
wherever  tho  drains  aro  coustruotcd 

Corn,  potatoes,  cabbages,  onions,  peas,  beans,  tomatoes,  melons,  and  tobacco  have 
been  grown  on  these  lands,  and  the  com  evidencerl  tho  great  richness  of  the  soil  by 
tbe  extraordinary  growth  which  it  attained.  A  considerable  area  of  this  land  is  not 
yet  fitted  lor  cultivation,  and  another  iiortion  of  it  is  covered  with  huge  cedar  stumps, 
the  remains  of  a  great  forest ;  but  the  land  is  very  valuable  for  farming,  grazing,  and 
building  purposes,  aud  is  worth  on  an  average  fully  £700  to  &W0  per  acre. 

The  embankments  erected  around  the  meadows  varied  in  form  as  llio  peculiar  wants 
of  the  position  demanded.  As  a  general  rule,  the  outer  slope,  or  that  which  received 
the  wash  of  tbo  tidal  wave,  was  much  longer  than  the  interior  slope,  and  the  width  of 
tho  bank  on  tho  top  varied  from  threo  to  live  f™t.  Tho  months  of  all  tidal  creeks 
were  carefully  closed,  and  all  connection  with  tho  outsido  water  cut  off.  The  com- 
plete exclusion  of  the  river  water  was  essential  to  success  in  this  cose,  as  in  all  others, 
and  experience  shows  in  a  marked  maimer  tbe  value  of  jinmpiug-powor  as  compared 
with  sluices. 

In  effecting  tin-  reclamation  of  a  tract  of  marsh  land,  three  distinct  objects  must  be 
attained  before  the  work  can  bo  considered  complete.  First,  the  exclusion  of  all 
waters  having  their  sources  of  supply  or  operating  from  the  outside  of  the  limits  of 
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llii!  uinrsli  bind  reclaimed.  Second,  tho  collection  and  expulsion,  by  means  of  liiaim, 
ditches,  sluices,  mill  pumps,  of  nil  water*  lodged  on  the  marsh  or  having  their  hootch 
inside  ji  9  liniiLs.  Til itrt,  ilio  contrul  of  all  witters  that  may  afterword  nccnmulateoii 
tho  marsh  from  Epiings,  rains, or  other  causes,  so  that  the  (Lingor  of  drowning  tfie  kid 
may  lie  avoided  niiil  tlui  euhival  ion  of  tho  soil  lie  uninterrupted.  Kueh  of  thess  con- 
ditions niiiiit  exist  to  iusiira  the  hurnionious  working  of  ibe  other  two  ;  the  absence  of 
iitio  is  fatal  to  (he  usefulness  of  tho  othe.ru.  Ill  caao  of  tho  first  condition,  when  «« 
undertake  to  exclude  waters  having  their  sources  outside  tho  limitB  of  the  marsh  to 
be  reclaimed,  it  is  nectary  Id  cruet  a  diko;  but  tho  shape,  size,  anil  modo  of  rra- 
Htruotinn  will  ho  governed  by  Iho  locality,  material,  ami  tliu  amount  of  resistance tk 
iliku  must  offer  to  tho  return  of  the  excluded  water.  Tlio  collection  and  expulsion  of 
waters  accumulated  on  tlio  inarch  from  rains,  or  I  ho  interception  of  that  deriving  ill 
source  fnni!  c-inin LTri  within  the  marsh  limits,  will  dejicnd  considerably  on  area,  lon- 
lion,  and  out  fall,  us  wel!  as  out  Im  power  and  capacity  of  pumps  and  other  wntcr-cn^duK 
The  control  of  tho  water  in  tho  soil  and  its  rem  oval  for  agricultural  purposes  wtil 
depend  on  tin-  excellence  ami  completeness  of  the  ulhcr  works,  but  will  nlio  be  nJlirattd 
by  climale  and  the  rharaclcr  ami  treatment  of  the  c nips  rained .  Tile  location  of  the 
iiisu-sh  wilh  respect  to  liiifli  hinds  in  of  tho  utinnst  importance!,  us,  when  :i<\joln io^ 
upland,  it  receives  the  rain-full  of  the  hills  in  addition  to  its  own,  and  unless  precon- 
lions  aru  taken  to  control  this  irregular  addition  to  its  uivn  waters,  so  that  the  lawl 
shall  not  suffer  from  it.  the  third  euudition  for  a  complete  reclamation  cannot  hi' raid 
lo  bo  complied  with. 

Embankment*  are  ucci ssary  lor  the  exclusion  of  water  frutn  an  area  when)  the 
source  of  that  water  in  ahoro  the  level  of  the  nurfaeo  to  ho  kept  dry.  For  instanw, 
the  embankment  of  a  reservoir  mmt  of  necessity  be  above  tho  lovel  of  tho  river,  ipriag, 
or  other  reserve! r  from  which  (lie  tirsl,  receives  its  supply,  nnlcos,  indeed,  the  diBchBrjR) 
from  tho  latter  lm  ciiual  lolhat  which  it  uniformly  receives,  and  ita  etnlianlcmcntskw 
their  let  a  ill  in;:  chancier,  and  become  simple  divertcrs  of  tho  stream.     Ill  like  msiiutr, 

any  fipace  inclosed  liy  llll  embank lit    fur  the.  purpose  of  excluding  water  must  barn 

lhat  embankment  higher  than  the  highest  level  of  the  encroach  iuo;  water,  if  an  intiwl 
stream,  or  the  highest  known  ran;;o  of  the  tide,  if  on  a  tidal  river  bank  or  tho  sea- 
const,  miles*,  in  tlio  case  of  the  inland  stream.,  the  water  becomes  simply  guided  in  it* 
course,  and  not  cnnliued. 

Ait  m:i  principal  mai-.-hc.-i  n-ijuii inp  enibaukitients  are  located  along  the  sliorm of 
I  iiu  laij;1/  \m\ :'  ::!:il  inlets,  or  on  the  banks  of  tidal  streams,  remarks  will  bo  confined 
to  snub  maisbin  ami  rlnir  rci|iiiremonlK.  In  ervel  im;  a  diko  to  resist  tho  prcssnrenf 
I  he  tide,  tin;  shape,  ilie  skc,  ami  ibe  mode  of  const  ruei  ion  of  tho  dike  mnst  WJ  «Ml 
I  lio  location  and  I  he  range  ,ii'  iln,  tirle.  I^wation  n  fleet  a  it  because  tlio  bank  innyat 
otic  point  be  si i I'll!' led  innn  I  lie  eroUinji  action  of  tlio  waves,  while  at  another  poiiit  it 
maybe  exposed  to  their  full  force.  It  is  therefore  ovli  lent  lhat  soino  dissimilarltr 
must  exist  liotween  the  work  to  he  done  by  tho  two  wet  inns  of  tho  bank,  and  a  const- 
ipieiH.  difference  In  comes  necessary  in  their  shape,  strength,  and  mode  of  conBtruction. 
Many  plans  have  been  projected  tor  Die  erection  of  dikes,  Rctt-wnUs,  and  cmbniik- 
mi'iilH,  eai.li  possessing  sumo  ]n-i-nl i:ir  merit,  while  failin;;  to  fnllil!  equallv  important 
requirements.  No  particular  form  of  dike  can  bo  recommended  for  all  coses,  as  the 
necessity  uf  each  case  demands  siieeial  treatment.  The  Hutch  engineers  favor  Inn  J 
fib 'pea  lor  sea -bank:.,  i  nnstrii'ted  of  wind  or  other  light  material,  hut  the  length  of  tbc 
exterior  slope  can  lie  sat'  Iv  diminished  where  adurahlo  material,  like  fitoiie,  can  bo  pro- 
cured, with  the  inliliiioua!  m'ciiiiry  nl'  jiilea  and  other  ]ircrteet  ion ;  it  is  also  certnin 
that  where  the  material  in  not  ailbeshe  ami  durable,  Ioiil;  nlope-i,  espi-ciallv  faring  tlw 
.vaves,  are  iuU'i:ma;;iiin.-,  wlna  not  e\|iosi'd  In  ihe  face  of  (he  ocean  wavcV,  :i&  on  the 
coast  of  Holland. 

A  luiseot  abonl  live  tonne,  dhiilr-d  belween  the  internal  and  external  elopes,  iu  nil- 
lition  lu  the  widl  h  nl'  the  hank  on  top,  would  afford  aiujilc  base  for  an  euibankuiciit. 
lints,  if  wi:  iii|iiiri'  an  embankment  sis  feet  hijrli  to  renist  the  i-ncroachmeui  of  ill- 
'ide,  wocauimi  wiih  absojuie  n::ieiy  'niisliuct  i!  with  a  base  of  lens  than  thirl v-fivc 
cct  to  resisi  effectually  I  hi:  n  ash  of  the  waves.  This  width  of  haso  won  Id  admit  of, 
ii  the  first,  place.  ;1  width  mi  the  tup  uf  the  emliaukmeni  of  live  feet  and  external  Blnpi: 
if  three  ami  a  half  lo  one,  and  an  inlenial  slnpu  of  one  ami  a  half  to  one.  The  bank 
,vitli  a  I  billy-live  ],:nt  basj;  ei  sailed  to  fsj'iiml  situation-:,  where  wind  ami  wave  act 
lirccllv  but  imiilerately.  Where  Ihe  bank  is  sebjecl  to  a  heavy  blow  from  Iho  waves, 
be  slope  will  be  w>  -laduute.i  as  lo  receive  and  e.nxlnally  denden  the  eftort  of  the 
i-'ive  as  it  traverses  its  surface. 

''Liu  shape  of  the  hank  is  ol  as  much  importance  a*  its  const  ruction  ami  dimension.", 
„,ause,  if  ley  nnsuiiable  piiipm-tions  we  subjn.t  ibe  very  henf  material  and  workuillii- 
"   ' ........  WIIlmi.  |x.  Lxiiei.tr  il  that  the  work  of  resist- 


...  .  will  be  priiormcil  as  i-fiVi-r n:ilTv  :>'■  if  din:  consider:; t ion  wr-re  (.'.i  veil  lo  the  ■vlatlbU 
liicli  phoitld  always  exist  between  ibe  shape,  material,  ami  amount  of  resist auco  tliu 
■ink  is  expected  to  u tier  to  tho  water.  Dnralih;  material  is  not  always  to  ho  had  where 
.-wined  for  embankments,  hut  iu  the  case  of  salt  marshes,  irilh  very  few  exceptioaa, 
b.  -.Miii  ..v.-    iitci'  -.in.iin-.i"-rior  nintpr'ni  *■>,   their  construct  ion.     This  la  moto  Ceo- 


i  (heir  construct  ion.    .This  la  more  gea- 
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erally  the,  caso  along  the  shores  of  large  rivers  and  estuaries,  when)  the  silt  from  tho 
river-bed  is  con  tin  Dully  being  washed  up  against  tho  1>ank,  and  during  high  tides  car- 
ried over  ami  deposited  mi  lho  surfaco  of  the  marsh  along  the  river-banks,  forming  a 
compact  soil,  which,  when  used  in  the  construction  of  a  bonk  and  dried,  becomes  hard, 
durable,  and  water-light— tho  three  most  important  requirements  for  an  embankment. 

The  litness  of  these  tnarsh  soils  for  embankments  has  been  tested,  and  whero  used 
not  this  least  tronblu  has  been  experienced  with  tbem  either  by  a  settlement  or  hroncb, 
but  the  shape  of  tbo  bank  has  lieen  preserved  unchanged  after  severe  winters  uud 
heavy  rain  storms. 

When  banks  ore  erected  to  cxcludo  water,  they  must  bo  made  perfectly  impermeable 
to  that  element.  The  least  leakogo  is  but  the  forerunner  of  "  a  burnt,"  unices  quickly 
attended  to.  These  leaks  are  frequently  caused  by  tho  imperfect  contraction  of  the 
bank  itself,  where  tbo  material  is  not  packed  close,  or  sonic  of  the  joints  between  lho 
sods  of  noil  have  not  been  thoroughly  closed  by  tho  workmen.  Another  cause  may  bo 
tho  shrinkage  of  the  material  when  drying  in  tho  bank,  joints  that  were  close  while 
tho  moisturu  swelled  the  material  of  tho  bank  being  opened  by  tho  shrinkage  of  tho 
soil,  and  admitting  tiny  streams,  which  soon  become  sonons  leaks,  and  finally  too  cause 
of  tho  destruction  of  tbo  bunk.  Of  the  two  causes,  either  may  bo  guarded  against  by 
proper  care  in  constructing  tbo  bank. 

There  is  still  another  cause  of  leakage  and  lho  failure  of  a  bank — tho  penetration  of 
the  bank  by  musk-rats  ami  other  taring  animals,  whoso  attacks  must  ta  steadily  resisted 
by  constant  vigilance  uud  tho  adoption  of  sranu  plan  of  construction  winch  will  defeat 
tbeir  operations.  Several  attempts  which  Imvo  been  mado  at  reclamation  in  this 
country  owe  their  failnre  to  lho  musk-rats.  Thcso  animals  aro  not  to  bo  despised  an 
enemies  to  marsh  reclamation.  As  workers  they  aro  unrivaled  in  perso  vera  nee,  for 
they  will  return  again  and  again  to  tho  attack  ou  tho  samo  point  of  an  embankment., 
nntli  they  succeed  in  liming  it  to  their  satisfaction,  or  are  killed  by  a  lucky  shot.  On 
the  Newark  meadows,  New  Jersey,  they  were  defeated  ollcctunlly  by  means  of  the  iron 
pinto  inserted  in  the  embankment,  awl  aovering  tho  space  between"  the  range  of  lrij»li 
and  low  water.    Tim  rats  penetrated  tho  bank  in  many  places,  but.  were  slopped  by  the 

K'ato,  and  they  cither  gave  up  their  excavation  or  cut  their  way  over  tbo  plato  at  u 
vol  above  lluit  of  high  water,  and  tho  consequent  injury  to  tbo  bank  was  slight  and 
easily  repaired.  A  core  composed  of  a  lew  expensive  material  than  iron  would  answer 
tho  same  purposes,  and  a  well-constructed  dike  eoro  of  wood,  hemlock  for  instance, 
will  probably  bo  found  fully  eqnal  to  all  requirements.  There  aro  conditions,  bow- 
over,  under  which  tlio  iron  core  might  be  preferable. 

To  accomplish  tho  second  important  condition,  I  lie  collection  and  removal  of  all 
waters  lying  stagnant  or  otherwise,  and  having  their  sourco  of  supply  within  tho  lim- 
its of  the  marsh,  ii  series  of  main  and  intermediate  ditches  or  drains  must  lie  cut 
through  tho  marsh,  for  the  collection  and  conveyance  of  these  waters  to  mini  point 
or  points  on  the  line  of  the  main  embankments  from  which  it  can  ta  forced  nut.  by 
pimips,  or  drained  oat  by  sluices. 

In  the  case  of  tide  marshes,  where  (he  range  of  the  liile  brings  lin.  lnw-wnior  level 
suflicicntly  below  tli.it  of  the  marsh  surface  to  admit  of  the  drainage  of  the  »oil  to  it 
proper  depth,  ami  a  fair  outfall  for  the  water  collected  in  tho  ditches,  a  number  of 
well-placrd  and  propel  ly-roirstrucled  sluiec-galcs  will  assist  cunsitlcrably  iu  draining 
lho  lund,  as  the  volume  'of  water  drained  into  tho  river  or  buy  will  ho  in  proportion  to 
the  fall  and  capacity  of  tliosluico  to  discharge  it.  Although  many  advantages  aro 
derived  from  the  use  of  sluices  ou  marsh  lauds,  they  aro  Hot  to  be  compared  in 
efficiency  with  a  wcll-eonstructed  pump,  worked  by  steam-power.  No  matter  how 
well  constructed  a  sluice-  may  be,  or  of  what  materia!,  there  i.s  always  a  weakness 
ntaut  it  and  a  liability  to  accident  that  must  impress  itself  upon  tho  observer.  The 
connection  made  I >i  tween  the  embankment  and  the  wood-work  or  masonry  of  n  sluice 
is,  in  nine  eases  out  of  ten,  the  site  of  numerous  leaks,  which  arc  continuously  enlarging 
and  are  the  more  dangerous  on  account  of  their  apparently  trilling  character.  Thu 
material  ol  a  sluice  may  bo  iron;  ii.  corrodes  and  gets  easily  clogged  by  slight  ob- 
structions, such  as  small  In  inches  of  trees  or  tufts  of  grass.  If  made  of  wood,  it  is 
liable  to  rot  away  under  water,  and  bo  unexpectedly  destroyed  by  a  violent  storm  or 
other  cause.  The  stone-work  setting  of  a  sluice,  on  account  ni  tho  alternate  wetting 
ami  drying  process  that  gee*  on.  particularly  during  tho  winter  l'n>.-ts,  will  work  out 
all  the  mortar  or  cement  lYian  the  joints,  ami  tlieuhule  sluice  is  liable  to  he  nuder- 
inimsl  by  tin-  action  u:'  (lie  nM'irn!  passing  through  tho  sluice  twice  in  every  twenty- 
four  hours.  If  I  he  sluice  is  sc It- acting,  it  is  a  source  of  dauber,  as  it  is  liable  to  be 
obstructed  by  1 1  oat  ing  iviml,  grass,  weeds,  Ac.  and  is  certain  to  lie  I'iim-ii  up  in  winter 
time,  ami  in  ca-c  ii  should  be  so  nrevenied  from  working  properlv,  ibe  sluice  being 
set  to  low  water,  I  lie  obstruction  to  the  free  Ho"  of  the  water  or  to  tho  closing  of  the 
gate  against  the  rising  tide  will  not  he  discovered  until,  in  ilia  hitler  case,  Ihe  lido 
begins  to  How  in  through  the  sluice,  when  the  obstruction  is  placed  out  of  reach, 
lu  this  way  consider;' tile  damage  may  ho  done  to  young  crops  by  an  oveiUnw  of  salt 
or  brackish   water.     If  the   sluice   is  worked  bv  hand,  it   is  equally  dangerous,  as 
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neglect  "ill  result  in  a  general  overflow  of  lliu  reclaimed  land  and  a  pwli.lii) 
destruction  of  valuable  properly.  Tho  host  provision  Unit  can  lio  msdu  against  aa 
overflow  from  a  neglected  or  defective  sluice-gale  in  Iho  lino  of  pumps  exchiiiivehf.i 
I  lie  rlrainugc  uf  t  iilj.il  marshes.  A  ton  side  r;i  bin  saving  is  also  effected  by  usiugapmnj. 
:tw  luil  ciin  he  economically  used  :md  only  when  required,  while  tho  cost  of  puni|iil>; 
from  niio  station  will  1"'.  much  lesu  than  sluicing  from  a  dozen  points,  whonalj.r£t: 
ttlrilViii'  wui'kiiii'ii  is  required. 

Tlii'  geiCTai  iiiim  uf  the  ditches  ami  drains  is  regulated  lis  much  by  tho  Incnliuu  uf 
(lie  mi  (l':iU  ;i.'.  liv  I  In:  actual  wants  nl the  land.  'I'll:;  object  lieine;  '■'>  remove  the  war'* 
us  quick  I  v  as  possihl''  from  llio  place  where  if  iieuumiihitos,  and  by  that  menus  to  aiv 
every  inch  id'  tin:  full,  tlio  ditches  slioulil  bo  laid  out  with  that,  object,  and  u  very  pun 
nt  tl.it;  tract.  Iii  l'i'  drained  should  hi)  connected  with  tho  outfall  us  directly  as  nossiU.'. 
It  is  sl1.su  desirable  In  keep  a  current  Mowing  through  tlio  ditches  to  the  outfall  as  nns- 
furmly  constant  as  possible,  so  that  no  deposit  can  occur  ill  tho  drain  to  oust  rati  tla 
passage  nl  tho  water.  This  uniformity  of  motion  and  direction  cannot  bo  obtained  lij 
the  ii-ii  nl  sluices,  or  rat  her  can  he  obtained  by  no  other  menus  than  by  piunpiug-poMTr. 
which  has  in)  cans.-  lor  stoppage  by  reason  nl'  tlio  elm  and  How  of  si  tide,  the  cttwlMf 
prevailing  winds,  or  any  oilier  obstacle  to  tlio  free  and  constaut  tlow  of  water  tUluu^L 
uslllioo-way. 

IK- tho  use  of  pumps  a  uniform  and  unbroken  lino  ol' embankment  i.s  presented  In  lilt 
outside  water,  having  iiu  wink  places  l.u  cause  a  tear  for  its  stability,  no  wood- wort  tu 
rot  away,  iron- work  to  corrode,  or  masonry  to  bo  destroyed.  Complete  control  u  ob- 
tained liver  all  accumulations  of  water  that  may  occur  after  rain  storms;  ndrcpft 
drain;i;;c  of  the  land  is  possible,  as  tlio  level  of  low-water  outside  does  not  affect  tl» 

operation  ;  1  in  tin-  him'  of  heavy  talus  duo  pre pn  ration  can  ho  ruado  by  the  eugineet 

to  doal  will)  I  ho  water,  for  when  tho  barometer  indicates  a  change  of  weather  or  tit 
approach  i.!'  a  ntnim  he  can  pump  his  ditches  dry  if  necessary,  and  keep  tho  water  T«J 
low  dnrii:;;  [lie  heaviest  rains;  on  tlio  other  hand,  I  ho  pump  need  not  be  worked  mon 
than  hub  day  in  (lie  week  during  dry  weather.  When  certain  conditions  favarth 
adoption  of  I  he  sluice  in  preference  to  tlio  pnmp.it  is  wise  to  adopt  that  system;  then 
am  some  ease;;  where  no  elmieo  can  he  exorcised. 

Whore  spring*  arc  found  on  there marshes,  either  isolated  or  in  groups,  it  is  properM 
eminent  the  in  \\  irh  a,  main  diain  through  it  lateral  ditch;  ami  when  found  in  gronpsto 
surround  tlietn  willi  ii  ditch  hy  which  (heir  waters  may  hn  removed  iiu  last  as  d* 
chained,  and  not  permit  led  to  saturate  Hie-  soil  for  any  distauco  around. 

Tin  removal  of  wnier  Ir the  soil  for  agricultural  purposes  is  tho  last  and  most  im- 
portant condition  to  ho  I'd  Idled  in  the  work  of  reclamation.  The  litting  of  BOileocha 
is  l'uii  iid  mi  our  marsh  lands  for  f  ho  reception  of  Miitahlc  crops  calls  for  tho  oserciu  of 
etnisiilei-.ilil.'  i.kill  on  u:>;  part  tit  tho  ai>iiciiltiirist.  Ho  linds  a  virgin  soil  in  thoformn- 
l-ion  of  which  uimost  every  fertiJiKiu;;  clement  is  employed.  His  experience  of  nplarnl 
I'niinin-  may  he  very  ex  tensive;  but.,  hero  he  linn  land  that  ronuilCB  peculiar  treatniput, 
hnt.no  niannre,  no  inviiroration,  to  call  furtli  its  productiveness  ;  nothiiij;  eicqit  tlio 
di Icli i hit  tiKd  and  the  ]Jo«-,  and  -t ln^  fanner's  porsoua!  eaiM  and  management,  isrwrninul 
to  achieve  success  ei]iial  lo  tho  hijrhest  expectations. 

All  excess  of  moislulo  in  a  Hill  hurts  vcgeUtlUD  hy  keeping  tho  tompentiira  of  tlio 
sidisoil  low,  anil  weakening  I  he  eli'eot  on  tlio  plants  of  tlio  various  chemical  constituent! 
that,  assist,  in  the  development  and  support  of  vegetable  life.  Tho  remedy  for  this 
evil  inusl  necessarily  ho  drainage.  Tho  absence  of  a  proper  moisture  is  equally  dam- 
ngitig  to  vegetation,  as  many  of  Iheso  clieinicnl  constituents  of  soils  are  broURlit  into 
active  operation  hy  the  water  in  lliu  soil  and  the  vitality  of  tlio  plant  is  thereby  sus- 
tained. Water  is  the  principal  constituent  of  tho  sap  of  plants,  ami  its  nbscnw  in 
proper  quantity  must  cause  an  exhaustion  to  the  vegetable  similar  to  that  produced  in 
the  aniiuai  life  by  loss  of  blood.  The  want  of  natural  moisture  is  usually  supplied 
aniiieially  by  what  is  known  as  miration.  We  must  seek  a  mean  between  the  two 
■onihiioiri  nl  e\ees.s  a  ml  total  absence  of  luoisl  lire,  in  order  to  arrive  at  that  in  wliitu 
,>  sod  is  best  lit  ted  for  tlio  production  of  a  healthy  vegetation. 

liiimo  soils,  owiiirT  to  tiK'ir  foruiaiion,  will  retain  moisture  more  readily  thai', 
ilhers,  nml.  Iherol'ore,  rc'iuirn  a  different  stylo  of  cultivation.  Sandy  soils  aro  dry 
■.iid  iipri  ..nl  the  op|iosito  extreme  to  tho  marsh  in  point  of  humidity.  This  is  due  to 
'•■■  eoinpositioQ  of  the  soil.  Sand,  belli;;  purely  grauicuhir,  permits  Water  to  pas< 
isily  tlirou^h  it  until  it,  sinks  to  tho  keel  of  some  denser  substratum.  Marsh  soil, 
■speeiaily  alluvial  or  vegetable,  deposit,  is  absorbent;  its  particles  aro  so  minute  astu 
orui  i>  e loser  and  move  compact  combination  not,  easily  penetrated  by  auy  foreign  inal- 
"i-  moved  by  thu  force  of  gravity  alone,  insoluble,  and  possessing  in  a  high  degree  thu 

...p.  ii» be  ii..-  .-npllliM -.'  j|ir..-le.o      Ncttiii.it  Inii  .1-  t bi.,.us  t. r .;-  1 1 ■     •■  rl  ■ 

■I'  this  soil    creates   thai,   positive  i/i/ti-iiuaiTlioH  of  the   muss  which  is  necessary  for  the 

iliiratiiui  uf  the  water  held  in  the  soil  by  tlio  snougc-liko  snliatauce  which  enters  so 

■o.'oly  into  its  composition. 

<''io  low  situation  of  niai'shes  and  bogs  is  not  a  reason  for  the  presence  in  excess  of 

■i-'™'"   ''"dr  soils     I«  iu"<iy  instances  tht-^a  bogs  are  found  on  tho  tops  of  high 
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mount aiiiH.  Tracts  of  peat  bog  in  various  porta  of  Ireland  and  England,  where  the 
surface  in  soft  and  shaking,  are  as  high  'aa  eight  feet  above  the  level  of  the  adjoining 
dry  and  arable  land,  and  the  water  of  these  bogs  rarely  interferes  with  the  dry  land  in 
the  immediate  vicinity,  as  it  is  held  by  the  soil  of  the  peat  bog  by  capillary  attraction 
stronger  than  gravity  itself,  which  latter  force  asserts  itaelf  wherever  the  particles  of 
toil  are  incapable  of  losing  their  identity  by  being  blended  in  a  genera]  mass.  The 
action  of  this  capillary  force  on  the  water  in  the  snbsoil  and  the  result  in  favor  of 
vegetation  has  already  been  stated  in  this  article  and  needs  no  further  explanation. 

When  an  outfall  is  secured,  apd  a  regular  system  of  main  drains  established,  the 
freeing  of  the  excess  of  moisture  tor  the  purpose*  of  cultivation  is  accomplished  by  the 
smaller  drains,  which  intersect  tho  areas  not  immediately  affected  by  tho  main  drains. 
The  aize  and  capacity  of  tbeao  sub-drains  will  of  course  be  suited  to  the.  area  affected 
and  the  degree  of  humidity  of  the  soil.  In  some  parts  of  the  same  marsh  tract  the  soil 
differs  so  considerably  in  its  nature  as  to  necessitate  a  variation  in  tbo  [dan  of  drainage. 
The  proximity  of  high  lands,  woods,  springs,  or  other  causes  of  excessive  moisture  in 
the  soil,  must  bo  token  juto  consideration  and  provision  lie  mndo  accordingly,  but  the 
general  principles  by  which  the  det  "  *  .... 

A  general  inclination  or  fall  of  a 
tho  mil  of  the  main  drain  to  the  o 

drains  are  laid,  a  fall  of  one  foot  in  i  , 

as  there  are  many  cases  in  which  drain  pipes  cannot  bo  employed,  it  is  desirable  that, 
while  affecting  as  much  ground  aa  possible  by  a  drain,  every  ad  vantage  should  be  taken 
of  a  good  fall  on  the  line  of  each  drain,  whether  a  main  or  an  intermediate  drain.  Va- 
rious plana  for  intermediate  drains  have  been  suggested  and  adopted  from  liuio  to  time. 
Among  them  may  bo  mentioned  one  that  is  formed  by  a  simple  trench,  cut  with  a 
shoulder  to  support  a  covering  sod,  laid  grass  down,  and  covered  to  tho  surface  with 
the  excavated  soil.  This  riraiu  does  not  Inat  Jong,  but  is  an  economical  form.  Another 
kind  of  drain  ia  made  by  leaning  the  flat  tilos  bridgewise  against  one  another  on 
top,  the  apex  of  the  triangle  so  formed  being  covered  with  a  thick  sod,  and  the 
remaining  part  of  the  trench  filled  with  broken  stone  and  excavated  soil.  The  tile- 
and-shoe  drain  has  been  used  extensively  in  many  parts  of  England.  It  is  a  horse-shoe 
tile,  resting  on  a  Hat  tile,  thereby  forming  a  kind  of  arched  drain,  from  one  to  four 
inches  in  diameter.  This  style  of  drain  is  net  now  used  so  much  as  the  simple  circular 
drain  pipes,  with  collared  joints,  where  such  a  precaution  is  necessary  to  prcBerve  the 
efflcienoy  of  the  drain.  These  drain  pipes  are  of  burnt  clay,  about  fourteen  inches  in 
length  and  from  one  to  fourteen  inches  in  diameter. 

In  very  humid  aoila  it  ia  necessary  to  provide  a,  sufficient  number  of  drains  to  carry 
off  the  water  after  heavy  rains  as  font  as  it  soaks  into  the  ground.  Experiment  will  soon 
establish  tho  proper  positions  and  distances  apart  for  these  drains.  An  it  is  necessary 
to  tho  product  Irenes*  of  a  soil  that  the  warm  rain-water  should  penetrate  below  tho 
lino  of  vegetation,  the  drains  should  he  laid  at  mirli  a  depth  as  t»  br  clear  of  tho  plow 
and  spade,  and  the  frost  and  the  tap-roots  of  larger  plants.  As  soils  are  very  rarely 
broken  below  eighteen  inches  from  the  surface,  and  roots  are  known  to  reach  down  as 
iar  ns  tho  soil  is  rich,  while  tho  frost  penetrates  to  an  overage  depth  of  three  feet, 
it  would  lie  safe  ill  districts  affected  by  frost  to  lay  drains  four  feet  under  the  sur- 
face, and  in  warmer  climates  at  a  depth  of  one  foot  below  tho  lino  of  cultivation. 
With  a  suitable  connection  hot  ween  tho  main  and  the  drain.1',  no  soil,  no  matter  how 
wet  it  may  be,  can  fail  to  ho  reduced  to  a  condition  lit  li»  cultivation. 

As  localities  differ  widely  in  their  physical  features,  and  rations  circumstances  com- 
pel special  treatment  in  almost  every  case,  it  is  not  practicable,  to  designate,  beyond 
the  general  principles  that  should  govern  tho  construction  anil  arrangement  of  reclam- 
ation works,  any  Form  of  embankment,  drain,  sluice,  or  pump  to  bo  adhered  to  under 
all  circumstances.  Locality,  prevailing  winds,  climate,  range  of  tide,  slrength  and  ve- 
locity of  local  currents,  the  nature  of  the  soil  and  vegetation,  all  combine  to  alter  the 
character  of  tho  works,  and  a  common  standard  would  be  impossible.  It  may  bo  aaid 
of  all  these  that  locality  is  the  one  on  which  all  the  other*  depend  for  their  importance. 
\\  o  find  as  wo  traverse  the  Atlantic  coast  of  thia  continent  n  great  many  varieties  of 
[■.oil  in  the  marshes.  Thia  is  owing  to  the  different  kinds  of  vegetation  produced  on 
these  marshes,  or  which  composed  their  soil  originally,  and  the  rapidity  of  decomposi- 
tion of  tiia  vcgetahlo  material  in  the  Boil.  With  locality,  climate  varies  considerably, 
and  climate  regulates  the  character  Bnd  growth  of  plants,  their  development,  their 
time  of  maturity  and  of  decay.  A  natural  result  of  all  this  lidlmrice  must  bo  that  in  locali- 
ties possessing  warm  climates  tho  vegetal  ion  is  more  varied,  more  luxuriant,  and  eon- 
w-qncntly  enters  more  largely  into  tho  composition  of  the  Soil  than  in  [ibices  where  the 
Climate  is  less  f.ivorablo  for  the  development,  (1f  vegetation.  The  rapid  growth  and 
ijuick  succession  of  crops  must  tend  to  a  large  annual  deposit  of  vegetable  matter  on 
tho  surface,  which,  before  it  becomeB  thoroughly  decayed,  is  itself  a  soil,  from  which 
other  plants  spring,  and  tho  deposit  becoming  in  this  ^al" mOT0  rapid  than  tho  decay 
ivhicn.  should  convert  it  into  vegetable  mold,  a  arjli  is  formed  many  degrecs'lcss  dense 
39  A 
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in  its  structure  than  that  of  a  plate  where  the  climate  is  colder  aud  the  growth  u 
vegetation  is  (dower  and  less  luxuriant. 

ft  lias  been  remarked  tlwt  spongy,  vegetable  soils  will  retain  water,  when  uidj 
ami  petreous  soils  will  not,  and  the  work  of  drainage  will  be  increased  in  proportim 
to  the  quantity  of  vegetable  matter  found  in  the  soil.  It  also  occurs  tbat  this  rapidlj- 
formed  soil  is  loss  fitted  for  the  construction  of  water-tight  embankments  than  tbttof 
a  more  gradual  deposit,  on  account  of  its  being  more  permeable  to  water,  and  it  is  oftn 
found  n ecessary,  therefore,  to  reject  tiio  soil  wo  proposo  to  reclaim,  as  a  material  for  tin 
embankment,  and  use  that  from  another  place. 

While  locality  nnit  climate  materially  affect  the.  manner  of  reclamation,  prevailing 
winds  also  oxerciso  an  influence  by  their  action  on  the  tidal  wave.  In  exposed  situa- 
tions, the  winds  exercise  this  influence  to  such  a  degree  as  to  necessitate  a  complete 
change  in  the.  plan  of  reclamation,  especially  on  tlie  tidal  marshes  along  the  coast  ami 
'■■■-■-*■  -■ According  to  the  course  of  the  river,  against  the  overflown 


above  its  ordinary  level,  and  of  course  necessitates  higher  and  stronger  embankments 
to  resist  it. 

Reference  Is  not  made  to  tlio  scnit-montlily  occurrence  of  spring  tides,  bnt  to  ths  pow- 
erful ctlect  of  strong  winds  on  the  surface  of  wafer,  forcing  it  in  the  direction  ia  whicl 
it  blows,  Wlicu  a  strong  wind  and  a  springtide  occur  at  the  same  time,  the  tide  will 
be  raised  over  tlio  level  of  spring  tide  in  proportion  to  tho  strength  of  the  wind;  lad 
when  both  meet  a  heavy  freshet  after  n  rain  storm,  the  increased  volume  of  the  stream 
is  not  unlikely  to  overflow  the  banks,  and  inundate  tho  surrounding  country  far  mine 
miles,  doing  much  damage  to  properly,  and  sometimes  causing  loss  of  life. 

In  level  countries  tho  wind  blows  in  a  downward  direction  at  an  angle  of  something 
over  16°  with  tho  horizon,  Tho  presaumtof  tho  wind  is  in  proportion  to  its  velocity- 
tbo  former  increases  as  tlio  square  of  tho  latter. 

The  following  table  of  velocities  anil  pressures  of  tlio  wind  is  taken  from  BamelTi 
Hydraulic  Engineering : 


Name  of  wind. 


Light  brcc?e,  hardly  perceptible 

Gentle  breeze . 

Light  wind 

Rutbor  strong  wind,  Wst  for  sr.iling  . .. 

Strong  wind 

Very  strong  w  iiul 

Tempest  or  storm   

Great  storm 

Hurricane- 

Hurricane  able  to  teat  up  tries,  Ac,  & 


146. 34430 
280.06670 

406.511*1 


An  instance  of  t!ie  i -fleet  ufntioug  wind  on  water  is  mcutioni-ii  by  rrnnklin.  A  pond, 
nine  miles  widi-,  uudul  :iu  avcugu  .Icptliei  tbreu  iVwl,  was  acted  on  by  a  strong  wind, 
vliick  forced  the  water  from  one  siilo  so  that  it  was  laid  bare,  and  tho  depth  of  water 
"i  tho  other  side  was  increased  to  six  feet. 

Next  to  iko  iniluoneo  of  winds  and  waves  on  reclamation  works,  is  tlie  action  of 
;U.rronts.  Whero  tho  shore  in  concave,  it  would  be  imprudent  to  erect  embankments 
•lose  to  the  water-line,  unless  some  protection  in  tlio  sliapo  of  masonry  or  piling  be 
daced  against  the  wearing  action  of  llio  current ;  while,  on  tho  other  baud,  when  th* 
-horo  is  convex,  tho  embankment  may  bo  placed  even  at  tho  water's  edge,  as  thofore- 
<oro  will  continue  to  gain  in  tho  latter  case  as  it.  loses  in  the  former. 

a  liko  manner,  on  sou-coast  embank  in  cuts,  where  tho  bank  is  likely  to  bo  washed  by 

,iy  of  the  numerous  currents  created  by  tho  movement  of  tho  tides,  tho  greatest  can- 

"u  should  bo  exercised  in  protecting  tho  works  from  injury,  and  tho  exterior  slopes 

■til  bo  strengthened  in  the  best  manner  to  resist  the  action  of  tho  water. 

u  j. reserve  the  embankment  against  the  damaging  efl'ects  of  frost,  it  is  well  to  cover 

"tee  of  tho  exterior  and  interior  slopes  with  thick  sods,  cut  from  tho  surface  of  the 

<..jh  at  tho  time  of  tho  construction  of  tho  bank,  by  which  means  a  protection  Is 

ft.~i.ui  (,    he  tank  by  the  covering  of  ;;rnss,  nmi  the  frost  is  not  permitted  to  pono- 


RECENT  SCIENTIFIC  NOTES.  611 

It  is  impossible  to  give,  within  the  limits  of  an  article  like  this,  sufficient  informa- 
tion to  euido  the  operation  of  reclamation  through  all  its  stages,  but.  enough  has  been 
said  to  impress  on  the  minds  of'  thinking  iuhu  the  importance  of  the  scheme,  its  feasi- 


bility, nod  its  value  t«  public  it 

The  work  llal  been  initiated  in  New  Jersey ;  it  is  about  to  bo  continued  in  New  York, 
Pennsylvania,  Maryland,  Delaware,  and  the  distant  State  of  California;  and  it  is  prob- 
able that,  within  a  few  years,  wo  shall  seea  general  reclamation  of  these  plague-breed- 
ing swamps  throughout  tho  country. 


RECENT  SCIENTIFIC  NOTES. 

THE  FARM  YARD. 

Carbolic  acid  and  rinderpest. — Dr.  Hope,  in  n  communication  to  the 
British  Association,  stated  tbe  result  of  certain  experiments  upon  cat- 
tle with  carbolic  acid,  during  the  prevalence  of  rinderpest  in  1867.  Of 
about  270  cows  under  his  charge,  the  majority  were  attacked  by  the  dis- 
ease; but  by  injecting  a  solution  of  carbolic  acid,  either  through  the 
mouth  or  rectum,  lie  was  enabled  to  save  111  of  them.  Hie  remain- 
der, not  so  dealt  with,  died,  or  had  to  be  slaughtered.  For  this  reason, 
he  argued  that  the  chemical  treatment  of  contagion  is  much  better  than 
tbe  medicinal,  both  hi  respect  to  man  and  adult  animals. 

Cooling  of  brooded  eggs. — An  inquiry  is  made  of  the  German  Poultry 
Journal  whether  eggs  brooded  upon  and  allowed  to  become  cold  can  be 
hatched ;  in  reply  to  which  it  is  stated  that,  from  extensive  observation, 
it  has  been  shown  that  eggs  which  have  remained  cold  for  two  days  or 
more  may  even  then  be  successfully  brooded,  and  that  the  nearer  to  the 
period  of  the  escape  of  tho  young,  tho  longer  may  this  cooling  last.  It 
is,  however,  necessary  that  at  least  half  of  the  brooding  period  be 
passed,  as,  if  eggs  are  left  too  long  in  the  first  half  of  the  period,  espe- 
cially if  this  is  repeated  many  times,  tho  embryo  will,  in  almost  every 
instance,  die.  In  the  second  half  of  the  period  the  chick  is  already  so 
far  formed  that  a  prolonged  cooling  is  not  especially  injurious  to  it.  It 
is  also  established  that  eggs  thus  cooled  require  a  longer  time  than  usual 
to  come  to  maturity. 

Preservation  of  beet  leaves  for  fodder. — In  Franco  beet  leaves  are  used 
very  largely  as  food  for  cattle.  A  difliculty  has  hitherto  existed  in 
reference  to  this  application,  on  account  of  tho  readiness  with  which 
the  leaves  become  decomposed,  and  the  impossibility  of  keeping  them 
fresh  for  any  considerable  length  of  time.  We  are  now  informed  that 
this  has  been  overcome  by  M.  Mehay,  who  subjects  the  leaves  to  tbe 
action  of  dilute  hydrochloric  acid,  by  means  of  which,  after  under- 
going a  special  treatment,  they  can  be  stacked  away  in  largo  quantities 
and  kept  indefinitely  for  future  use.  The  application  of  the  acid  em- 
ployed, so  far  from  injuring  these  leaves  as  food,  seems  to  impart  to 
tliem  special  alimentary  peculiarities,  visible  in  the  production  of  an 
improved  quality  of  butter.  Several  veterinary  surgeous  have  certified, 
as  the  result  of  a  critical  examination  of  the  experiments,  that  the  food 
gave  rise  to  no  disturbance  of  the  digestive  system,  and  that  in  every 
respect  the  new  preparation  was  to  be  considered  a  success. 

Feeding  mbrol-m  grain  to  hogs. — Dr.  Lehmann  has  already  communi- 
cated to  the  Agricultural  Association  of  Saxony  the  results  of  some  ex- 
periments in  feeding  unbroken  grain  to  hogs,  the  animal  to  which  the 
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test  wna  applied  being  ii  three-year-old  pig,  of  an  English  breed,  wliicfi 
bad  previously  been  ted,  for  a  year  and  three-quarters,  exclusively  \ritli 
rye  bran.  Four  pounds  of  brau  were  given  to  it  every  twenty-four  hoars-. 
and  on  each  of  the  first  two  days  of  the  experiment  an  addition  was 
made  of  one  pound  of  the  grains  experimented  upon,  the  rations  beiD£ 
furnished  in  only  a  slightly  moist  condition.  The  first  of  the  undigested 
grams  were  passed  off  after  the  lapse  of  from  twenty-four  to  twenty-lire 
hours,  the  last  of  them  appearing  at  various  intervals ;  as,  at  the  end  ol 
sixty-two  hours  for  oats,  seventy-two  hours  for  barley,  seventy  eigh; 
hours  for  rye,  and  the  same  for  peas.  In  reference  to  the  quantit; 
of  undigested  aud  unaltered  grains  found  in  the  excrement,  it  is  stated 
tliat  in  one  hundred  pounds  thero  appeared  unchanged  and  eutin- 
50.fi  of  oats,  51.8  of  barley  40.8  of  rye,  and  49.4  of  peas..  From  the-* 
results  it  will  be  seen  that  in  general  oiHy  half  of  the  entire  grain  is 
used  m  the  process  of  digestion,  and  that  every  one  who  furnishes  fowl 
in  this  manner  has  to  supply  twice  as  much  as  is  actually  necessary,  at, 
of  course,  double  the  necessary  cost.  It  is,  therefore,  very  evident  thai 
a  due  regard  to  economy  makes  it  expedient  to  reduce  the  food  ton 
condition  more  or  less  fine  before  it  is  given  to  such  animals. 

Feeding  nettles  to  laying  hens. — The  Vienna  Agricultural  and  Forest 
Journal  states  that  hens  fed  in  the  winter  with  chopped  and  boiled  nettle 
leaves,  or  with  the  seeds,  and  kept  in  a  warm  place,  will  continue  to  lay 
during  the  entire  winter.  The  experiment  was  first  suggested  by  noticing 
the  eagerness  with  which  both  domestic  and  wild  fowl  devour  the  nettle 
leaves  and  seeds  whenever  the  opportunity  is  afforded.  This  proclivity 
is  believed  to  be  the  reason  why,  with  the  enormous  yield  of  seed* 
by  the  nettle,  comparatively  so  few  plants  are  produced.  It  is  stated 
also  that  in  Denmark  the  seeds  and  leaves  of  the  nettle  are  fed  very 
carefully  to  horses,  after  having  been  collected,  dried  and  ground ;  three 
times  a  week,  morning  and  evening,  a  handful  of  this  nettle  dost  is 
mixed  with  the  oata,  in  consequence  of  which  the  horses  are  said  to 
become  fleshy  and  sleek,  and  their  hair  to  grow  unusually  long,  anil  to 
assume  a  silky  luster,  remarkably  beautiful. 

PRESERVATION  OP  MEATS  AND  FKPIT3. 

Preserving  meat  in  cans. — A  new  method  of  preserving  meat  in  tin 
cans,  which  is  favorably  commented  upon,  is  that  of  Mr.  It.  Jones,  oi 
London.  In  this  process  the  meat  is  first  packed  in  its  raw  state  into 
tins  of  any  desired  size.  The  lids  are  then  soldered  down,  the  top  of 
each  lid  having  a  small  tin  tube  inserted  in  it,  which  communicates  with  the - 
interior  of  the  tin.  These  tubes  are,  next  inserted  into  the  exhauster, 
-vliieli  is  a  receptacle  connected  with  a  machine  designated  a  "Torricel- 
'an  vacuum,''  an  apparatus  in  which  the  air  is  exhausted  by  the  action 
■ "  —  ater.  The  tins  are  then  placed  in  the  cooking-bath* aud  at  the 
luuper  juncture  the  vacuum  is  created  and  the  meat  thoroughly  cooked. 
it  a  temperature  varying  from  180  to22S  degrees.  At  this  stage  nn- 
'thc-  filature  ol  the  invention  comes  into  play.  The  vacuum  bavins 
>e<"  ;■  .sated,  a  supply  of  gravy  is  turned  on  from  a  receptacle,  and  tin1 
;»-  'died  with  nutritious  fluid.  The  feed-pipes  of  tlio  tins  are  then 
,,£.[..<!  and  the  cases  hermetically  sealed.  By  thus  filling  the  tins  with 
he  pi'ivy  the  difficulty  of  collapse,  which  has  always  hitherto  prevent*! 
■"•D-  i"s  from  being  used,  is  obviated,  while  the  whole  space  of  the  pack- 
•  -tilized.  Testimonials,  from  captains  of  ships  and  others  who 
...■  oi*'  it,  are  furnished  by  the  inventor,  certifying  to  the  excellent 
mi..,  i     ha  moat      TJ- 'hi?  imnpive/  process  overcooking  the  meat 


EECENT  SCIENTIFIC  NOTES.  613 

is  prevented,  and  as  now  prepared  it  would  seem  to  merit  general  appro- 
val. 

Prepared  meat-extracts  in  Java. — It  has  been  frequently  remarked  that 
the  best  inventions  of  the  western  nations  have,  in  nearly  every  in- 
stance, been  anticipated  by  processes  long  since  devised  and  in  nse  by 
the  Orientals,  especially  by  the  natives  of  China  and  Japan ;  and  we 
are  assured  that  the  subject  of  prepared  meat-extracts  takes  its  place 
in  this  category.  We  are  informed  by  a  recent  communication  of  Dr. 
Pott  that  the  inhabitants  of  Java  have  for  many  years  been  in  the  habit 
of  preparing  flesh  extracts  of  various  kinds,  and  especially  of  beef,  fish, 
and  crabs,  and  that  in  this  form  they  enter  very  largely  into  the  inter- 
nal commerce  of  the  country.  The  preparation  is  known  by  the  general 
name  of  petis,  while  the  particular  substance,  whether  the  flesh  of 
oxeu,  flsh,  or  crabs,  is  indicated  by  a  special  affix.  The  preparation  of 
the  petis  appears  to  be  very  simple,  consisting  merely  in  boiling  the 
raw  material  and  chopping  it  very  fine,  and  then  putting  it  in  a  press 
and  forcing  out  all  the  juices.  This  juice  is  then  boiled  down,  at  a 
moderate  temperature,  to  the  consistency  of  sirup,  and  kept  for  use. 
As  a  general  rule,  the  preparation  is  made  of  snch  pieces  of  meat  of  all 
the  aoimals  used  as  are  not  sold  before  the  close  of  market,  a  precaution 
rendered  necessary  by  the  heat  of  the  country,  and  the  possibility  of 
obtaining  ice  to  carry  the  food  over  until  the  next  day.  The  substance 
from  which  the  petis  is  expressed  is  also  dried  and  introduced  into  com- 
merce, bat  is  generally  used  immediately,  while  the  petis  is  distributed 
widely  throughout  the  Indian  Archipelago^  and  can  be  kept  a  long  time. 
These  preparations  have  an  extremely  saline  taste,  due  almost  entirely 
to  the  concentration  of  the  organic  salts  originally  contained  in  the  ex- 
pressed juice.  The  smell  is  said  to  be  quite  agreeable,  and  the  taste  very 
appetizing. 

Artificial  ice  in  packing  fish. — As  might  have  been  expected,  the  arti- 
ficial ice  machines  have  been  extensively  called  into  play  for  the  manu- 
facture of  ice  to  be  used  in  packing  fish,  lu  corroboration  of  previous 
statements,  it  is  said  to  be  far  more  durable  than  natural  ice,  the  crys- 
tals beiug  much  more  solid  and  exhibiting  less  tendency  to  split  into 
flakes.  The  estimate  has  been  made  that  thirty  per  cent,  less  of  artifi- 
cial than  of  natural  ice  will  secure  tho  same  preservative  effect.  One 
objection  to  some  forms  of  artificial  ice  is  said  to  be  the  opacity  of  its 
color;  but  an  inventor  announces  his  discovery  of  a  method  by  which 
perfectly  transparent  ice  can  be  obtained,  and  for  its  publioatiou  to  the 
world  he  asks  the  modest  sum  of  five  hundred  pouuds  sterling. 

Chinese  method  of  preserving  grapes. — Travelers  iDform  us  that  the 
Chinese  have  a  method  of  preserving  grapes,  so  as  to  have  them  at 
their  command  during  the  entire  year;  and  a  recent  author  gives  us  the 
following  account  of  the  method  adopted.  It  consists  in  cutting  a  cir- 
cular piece  out  of  a  riiie  pumpkin  or  gourd,  making  an  aperture  large 
enough  to  admit  the  hand.  The  interior  is  then  completely  cleaned  out, 
the  ripe  grapes  are  placed  inside,  and  the  cover  replaced  and  pressed  iu 
firmly.  The  pumpkins  are  then  kept  in  a  cool  place,  aud  Ihe  grapes 
will  be  found  to  retain  their  freshness  for  a  very  long  time.  We  are 
told  that  a  very  careful  selection  must  be  made  of  the  pumpkiu,  the 
common  field  pumpkin,  however,  being  well  adapted  for  the  purpose  in 
question. 

VEGETABLE  PHYSIOLOGY  ASD  .PRACTICAL  HORTICULTURE. 

Hearing  grape-vines  in  pots. — A  horticulturist  in  Stuttgardt  has  de- 
vised an  ingenious  method  of  rearing  gnipe-viues  in  pots  so  as  to  ob- 


1114  AGRICULTURAL   REPOET. 

tain  grapes  with  very  little  trouble  in  a  mom  or  otlit-r  slu-lti-ml 
pliu-r.  l-'tir  this  purpose  a  vigorous,  healthy  cutting  of  the  Into  jjnjinii 
of  tlii'  wood  is  taken,  from  three  to  Hvo  feet  in  length,  having  at  tin- 
upper  end  two  fruit  buds.  The  cutting  ia  to  be  entirely  euveJopcil  witli 
moss,  and  bound  with  bast,  but  bo  as  to  leave  the  extremity  bearinjjllic 
fruit  buds  uncovered.  The  cutting  thua  prepared  is  to  bo  inserted 
spirally  into  a  sufficiently  large  flowerpot,  leaving  the  fruit  buds  pro- 
jecting above  the  edge  of  the  pot,  which  ia  then  to  be  fiHed  with  rirli 
lutt-lx'd  earth,  well  moistened,  and  placed  in  the  sun  behind  a  window, 
and  kept  uniformly  moist.  The  water  applied  should  never  be  cold,  but 
rather  lukewarm,  ho  as  to  stimulate  to  the  utmost  the  development  of 
the  young  roots.  When  the  weather  is  such  that  there  is  no  danger 
from  night  frosts,  the  pot  may  be  placed  outside  the  window  or  against 
a  sunny  wall,  or  even  inserted  in  the  ground,  in  ordorto  secure  a  more  uni- 
form moisture  and  temperature.  When  the  two  fruit  buds  have  produced 
branches,  having  bunches  of  grapes  upon  thcin,  theso  shoots  are  to  be 
trimmed,  so  that  two  sound  leaves  remain  over  each  grape  shoot,  in 
order  to  keep  up  the  circulation  of  the,  sap,  since  without  this  the  grapes 
would  not  develop.  A  single  leal*  would  be  sufficient,  but  two  are  bet- 
ter, for  greater  security.  An  occasional  watering  with  a  liquid  manure 
ia  advisable,  in  order  to  stimulate  the  growth  of  the  plant,  although  this 
muat  bo  applied  with  care,  since  an  excess  will  do  more  harm  than  good. 
In  one  instance  a  grape  shoot  treated  in  this  way  produced  nine  lore* 
bunches  of  line  grapes,  although  Rich  a  number  wonld  bo  rather  more 
than  could  conveniently  be  supported  by  the  plunk 

Colors  from  icitdjrfantx. — A  German  writer  shows  that  a  great  variety 
of  colors  and  dyes  can  be  readily  obtained  from  common  plants  found 
almost  everywhere,  the  method  consisting  principally  in  boiling  theiuin 
water  at  a  high  temperature,  so  as  to  produce  a  stroug  decoction.  Thus, 
for  instance,  the  well-known  huckleberry,  or  blncberry,  ( Vacciuiwn.] 
when  boiled  down,  with  an  addition  of  a  little  alum  and  a  solution  of 
copperas,  will  develop  an  excellent  blue  color.  The  same  treatment, 
with  a  solution  of  nut-galls,  produces  a  clean  dark-brown  tint;  while 
with  alum,  verdigris,  and  sal-ammoniac,  various  shades  of  purple  and 
red  can  be  obtained.  The  fruit  oi  the  elder,  [Sambueun  M;gtr,j  so  fre- 
quently used  for  coloring  spirituous  liquors,  will  also  produce  a  blae 
color  when  treated  with  alum.  The  privet,  (Lyguxtram  tlilgarc,)  boiled 
in  a  solution  of  suit,  will  furnish  an  excellent  color ;  while  the  overripe 
berries  yield  a  scarlet-red.  The  seeds  of  the  common  burning-bush, 
1 1'Jiioiit/miis,)  when  treated  with  sal-ammoniac,  produce  a  beautiful  pur- 
>le-red ;  while  the  juice  of  the  currant,  pressed  out  and  mixed  with  a 
solution  of  alum,  will  furnish  a  bright-red  color.  The  bark  treated  in 
i  lie  same  way  produces  a  brown.  Yellow  can  be  obtained  from  the  bark 
>''  the  apple  tree,  the  box,  the  ash,  the  buckthorn,  the  poplar,  elm,  &c, 
.hen  boiled  in  water  and  treated  with  alum.  A  lively  green  is  far- 
■■"hed  by  the  broom-corn,  (tfparthtm  xci'jmrhtm ;)  and  brownish-green 
In.  '"  ■aista. 

v.     ..ktiilux  Inc. — The  disagreeable  smell  of  the  nilnntits  live  while 

'     ilossom  need  be  no  objection  to  the  planting  of  it  on  a  largo  scale  aa 

niber  tree,  since,  as  ia  well  known,  it  is  dkecious,  and  the  male  tree 

uic  possesses  the   unpleasant  peculiarity.    It  is  only  necessary  to 

"'iugatc  the  female  tree,  therefore,  in  order  to  have  an  equally' line 

;n,ic  without  the  practical  inconvenience  referred  to.     It  ho  happened 

>•»*■  -in  tl'".  lirst  introduction  of  the  tree  into  this  country  the.  male  tree 

-i«    >i")ii:igaf"i      friyj  feiiiji'e,  howler,  it    -oiuing  more  rapidly 
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into  use,  and  may  readily  be  known  by  the  clusters  of  seeds  it  bears, 
similar  to  those  of  some  species  of  the  ash  family.  There  are  few  trees 
more  valuable  tor  timber  than  the  ailantus.  The  wood  has  much  of  the 
same  properties  as  tho  chestnut,  and  is  equally  durable,  grows  with  as 
great  rapidity,  and  in  its  native  country  obtains  a  height  of  between 
two  hundred  and  three  hundred  feet.  It  is  said  to  be  well  adapted  to 
growth  on  the  western  prairies,  and  will  undoubtedly  perform  an 
important  part  in,  clothing  them  with  forest  vegetation. 
•Propagation  of  tlie  grape  by  eyes. — A  German  agricultural  journal  in- 
forms us  that  tho  grape-vine  can  be  propagated  by  means  of  eyes,  so  as 
to  save  three  years'  time  in  the  growth,  each  eye  furnishing  a  now  shoot. 
Each  grapo-vine  will  furnish  as  many  shoots  as  it  has  sound  eyes,  and 
they  are  to  he  cut  off  about  a  quarter  of  an  inch  from  the  eye  on  each 
aide,  so  as  to  leave  a  cylinder  of  wood  about  half  an  inch  long,  with  the 
eye  m  the  center.  If  prepared  in  tho  autumn,  these  eyes  may  be  pat  in 
a  cellar  in  winter.  In  April  they  are  to  be  laid  down,  at  a  depth  of  two 
or  three  inches,  in  furrows  about  six  inches  apart,  aud  covered  witii  n 
little  manure,  watered  in  dry  weather,  and  the  earth  abont  them  occa- 
sionally loosened. 

Oincho-na  in  Java. — According  to  Professor  Hasskarl,  the  cultivation 
of  cinchona  in  Java  continues  to  be  a  success,  the  weather  having  been 
favorable  and  the  growth  of  the  plant  perfectly  satisfactory.  The  num- 
ber of  plants  obtaiucd  from  seeds  and  layers  was  about  one  and  a  half 
million,  principally  of  tho  species  C.calisaya;  eight  hundred  and  sev- 
enty thousand  were  transplanted  in  addition,  and  over  one  thousand 
pounds  of  the  dry  bark  were  sent  to  Holland  in  1869,  bringing  from 
thirty-sis  to  fifty-four  cents  per  pound.  The  total  product  of  1870  is 
estimated  at  eight  thousand  eight  hundred  pounds  for  exportation, 
besides  some  hundreds  for  home  use  in  the  island. 

Circulation  in  plants. — In  conducting  experiments  upon  the  transpira- 
tion of  iluid  by  leaves,  it  is  a  matter  of  importance  to  determine  the 
rapidity  of  ascent  of  tho  fluid.  Professor  Church  suggests  for  this  pur- 
ine the  use  of  lithium  citrate,  a  salt  easily  taken  up  by  plants,  and  one 
rchich  cau  be  detected  with  the  greatest  readiness  by  means  of  the 
spectroscope;  Its  advantages  consist  in  its  containing  an  organic  acid, 
md  in  its  not  being  likely  to  meet  with  any  obstruction  to  its  passage 
from  tho  tissues.  An  experiment  has  been  lately  made  with  this  liquid, 
is  suggested,  with  great  success ;  in  one  instance  tho  fluid  having  risen 
line  iuches  iu  thirty  miuntes,  in  another  live  and  a  half  inches  in  ten 
aiinutes.  This  is  thought  superior  to  the  use  of  coloring  matters,  which 
liave  seemcxl  to  experience  considerable  resistance  in  their  passage 
through  tho  vessels. 

Watering  plants  tcitlt  hot  icata: — It  has  lately  been  shown,  by  careful 
jxpcriniout,  that  sickly  potted  plants, even  some  that  have  almost  died, 
-■an  l)e  greatly  benefited,  aud  sometimes,  indeed,  entirely  restored 
to  vigor,  by  applying  to  them  warm  instead  of  cold  water.  Iu  certain 
cases,  oleanders  which  have  never  bloomed,  or  which  have  done  so  only 
imperfectly,  after  being  treated  with  lukewarm  water,  increasing  the 
temperature  gradually  from  140=  to  170°  P.,  produced  tho  most  magnifi- 
cent luxuriance  of  bloom.  Similar  results  occurred  with  an  old  plant 
A'  Soya;  aud  also  with  an  India-rubber  tree  which  bad  nearly  withered 
.may.  In  all  these  cases  the  application  of  water  heated  to  about  110° 
l'\,  without  any  other  precaution,  caused  a  new  aud  flourishing  growth. 

Giant  marmont  potato. — A  potato  known  as  the  Giant  Marmont  is 
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much  praised  by  late  German  writers,  as  occupying  the  very  first  rank 
among  potatoes,  in  consequence  of  various  excellent  peculiarities.  A 
single  tuber  is  said  to  have  produced  a  weight  of  twenty  pounds. 

CHEMICAL  NOTES. 

Improvement  in  refining  sugar. — A  inuch-ueeded  improvement  has 
lately  been  made  by'Dr.  Scyfoitb,  of  the  Brunswick  sugar  refinery,in 
regard  to  the  purification  of  sirups  and  molasses,  in  tbe  manufacture 
especially  of  sugar  from  the  beet.  As  is  well  known,  tbe  juices  and 
liquors  employed  in  the  first  extraction  of  beet  sugar  from  the  ran 
material,  as  well  as  the  sirups  resulting  from  tbe  sugar-refining  process, 
generally  contain  a  certain  quantity  of  alkaline  substance*.  By  treat- 
ing the  saccharine  juices  with  milk  of  lime,  several  of  tbe  bases  of  the 
alkaline  salts  present  in  tbe.  juices  are  separated  from  the  acids  thej 
were  at  first  combined  with,  aud  by  thus  being  set  free,  and  remaining 
mixed  with  the  sugar,  impede  crystallization.  One  part  of  alkaline 
matter  can  absorb  as  much  as  four  parts  of  sugar,  and  some  kinds  of 
molasses  contain  as  much  as  8  per  cent,  of  alkali. 

Various  means  have  been  used  to  remedy  this  defect ;  among  them. 
more  particularly  sulphuric  aud  phosphoric  acids,  the  nse  of  which, 
however,  is  in  most  iustauees  unadvisablc,  for  various  reasons.  Sul- 
phurous acid  has  also  been  recommended,  aud  used  with  excellent  ad- 
vantage. 

The  method  of  Dr.  Seyforth  consists  iti  introducing  the  sulphurous 
acid  either  in  the  form  of  gas,  or  as  a  weak  active  solution,  into  the 
vacuum-pans.  In  this  way  it  becomes  possible  to  bring  all  particles  of 
the  sugar  solution  (or  sirup)  into  contact  with  tbe  sulphurous  acid,  and 
to  eliminate,  by  the  joint  action  of  heat  and  vacuum,  any  excess  of  that 
acid  which,  however,  not  only  saturates  free  alkalies  and  carbonate  of 
lime,  but  also  sets  free  from  those  combinations  the  organic  acids  which 
may  bo  present,  as  alkaline  salts.  The  sulphurous  acid  thus  takes 
bold  of  the  bases  they  were  combined  with,  while  tbe  greater  part  of 
the  organic  acids  are  volatilized  along  with  the  steam.  Thus  tbe  sul- 
phurous acid  promotes  the  good  and  ready  crystallization  of  the  sugar, 
while  its  action  as  a  decolorizer  comes  also  into  play.  The  details  of 
the  new  process  embrace  the  two  operations  of  tho  manufacture  of  the 
acid  in  a  simple  form  and  its  introduction  iuto  the  vacuum  pans.  The 
quantity  to  be  applied  in  any  solution  varies  from  i  to  8,  or  from  10  to 
15  per  cent,  of  the  bulk  of  liquid  simp  to  bo  evaporated.  The  pro- 
cess is  said  to  involve  very  little  cost,  to  require  uo  inconveniently 
largo  space,  to  bo  applicable  to  any  existing  manufactory,  and  to  be 
wry  easily  understood  by  manufacturers. 

inalysix  of  the  auk  of  the  potato. — A  careful  analysts  has  lately  been 
uiddo  by  Dr.  Scboras  of  the  ash  resulting  from  tho  burning  of  potatoes 
bis  amounting  to  from  ;(  to  4  per  cent,  of  the  dried  potato.  Ac- 
cording to  tiiis  chemist,  the  proportion  of  potash  amounts  to  over"* 
>er  cent.,  45  per  cent,  being  tbe  smallest  quantity  observed.  Ot 
-oda  there  is  generally  from  13  to  ;J  per  cent. ;  in  most  cases  only 
per  cent,  being  appreciable.  Next  to  the  potash,  magnesia  enters 
■•  ;he  principal  constituent  among  the  bases ;  nevertheless  amounting 
>  only  tho  tenth  part  of  the  proportion  of  potash.  Lime  is  a  subordinate 
.cment,  in  most  cases  scarcely  equaling  half  the  amount  uf  magnesia. 
rhe  percentage  of  potash  was  found  to  increase  or  diminish  as  the  yield 
-    h~  -- v,y,  „,,«  iai.w  or  small  j  but  of  tho  other  bases  little  difference 
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ras  found  in  this  respect.  It  was  also  observed  that  the  percentage  of 
>hosphoric  acid  increased  as  that  of  potash  diminished ;  so  that  in  the 
bund ant  harvests  it  in  proportionally  lew*  than  in  the  scanty  ones,  vary - 
ng  from  3"  to  nearly  18  per  cent.  The  proportion  of  sulpbnric 
.cid  is  tolerably  constant,  varying  from  5  to  C  per  cent.  The  per- 
entage  of  chlorine  varied  very  much ;  namely,  from  2  to  nearly  .S 
ler  cent.  The  quantitative  difference  in  the  percentage  of  chlorine  in 
he  ashes  was  found  throughout  to  have  a  direct  relationship  to  the 
.niomitof  the  crop  itself.  Should  this  inference,  which  the  author  now 
■resents  as  provisional  only,  be  substantiated  by  the  farther  experi 
aents  he  proposes  to  make,  it  may  be  considered  that  the  combinations 
f  chlorine  have  the  same  sign itiea nee  in  the  cultivation  of  the  potato, 
hat  gypsum  has  to  various  other  cultivated  plants. 

Constituents  of  the  milk  of  different  animal*. — From  a  late  examination 
f  different  kinds  of  milk,  with  reference  to  their  solid  constituents,  it 
as  been  ascertained  that  asses'  milk  is  most  diluted,  containing 
carcely  D  per  cent,  of  solid  matter.  Next  comes  human  milk,  with 
omewhat  over  11  per  cent.,  while  mares'  milk  contains  17  per  cent. 
?he  average  is  seen  in  the  milk  of  the  goat  and  of  the  cow.  In  refer- 
nee  to  the  percentage  of  caseine  and  albumen,  human  milk  is  poorest, 
ontaining  only  4  per  cent,  of  caseine;  cows'  milk  nearly  5  per  cent., 
fitli  more  than  J  i>cr  cent,  of  albumen.  Again,  goats'  milk,  with 
learly  6  per  cent,  of  caseine  and  albumen,  as  far  as  known,  has  a  larger 
mount  of  albumen  than  that  of  any  other  mammal.  The  smallest 
uantity  of  butter  is  found  in  asses'  milk ;  that  of  the  goat  contains 
he  largest,  or  nearly  7  per  cent.  Sheep,  milk  is  most  nutritious,  as  it 
ontains  11$  per  cent,  of  proteine  matters  and  hydrocarbons ;  and  while 
he  milk  of  the  cow  contains  only  about  -1  per  cent,  of  milk  sugar,  that 
f  the  mare  has  S  per  cent.,  which  renders  it  very  prone  to  alcoholic 
ermentation,  and  has  given  rise  to  its  employment  by  the  Tartars  in  the 
reduction  of  an  intoxicating  liquor,  known  as  quass. 

FERTILIZERS. 

Sulphate  of  magnesia  as  a  manure. — The  accumulation  of  sulphate  of 
ingncsia,  or  epsom  salts,  as  a  waste  product  at  a  mineral-water  catau- 
sbment  in  Konigsberg,  where  it  is  offered  for  sale  at  about  15  cents 
er  hundred -weight,  has  suggested  its  use  for  agricultural  purposes,  as 
ts  constituents  enter  largely  into  the  cum  position  of  most  vegetable 
ubstances.  Magnesia  especially  is  found  in  considerable  quantity  in 
he  seeds  of  various  cultivated  plants,  and  especially  in  corn,  &c.  The 
xperiment  has  already  been  tried  of  applying  the  sulphate  of  magnesia 
oonc  part  of  the  held,  and  the  sulphate  of  lime,  or  gypsum,  to  the  other; 
nd,  according  to  Professor  Goltz,  it  is  staled  that,  in  the  case  of  clover 
specially,  thy  difference  in  favor  of  the  magnesia  was  very  marked, 
Jthough  the  general  nature  of  its  agency  appears  to  be  quite  similar  to 
bat  of  the  gypsum.  Both  seem  particularly  valuable  in  this  conuec- 
ion,  on  account  of  entering  directly  into  the  composition  of  the  plant 
astciid  of  requiring  a  certain  transformation  before  being  taken  up. 
'he  sulphate  of  magnesia,  as  stated  by  Professor  Goltz,  has  perhaps  a 
till  more  important  application  in  the  stable,  acting  like  gypsum  in 
etarding  the  decomposition  of  the  manure,  and  Using  the  ammonia  de- 
eloped  from  it.  The  sulphate  of  magnesia,  however,  acts  more  quickly 
ud  energetically  than  gypsum,  in  consequence  of  beiug  very  soluble  in 
niter;  just  the  coutrary  being  the  ease  with  gypsum.    From  the  pre- 
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ceding  Considerations,  therefore,  it  is  inferred  tliat  sulphate-  of  magnesia 
ja  quite  equal  to  gypsum  as  a  fertilizer,  and  decidedly  superior  for  use 
in  stables.  From  one  pound  to  one  and  a  half  pounds  per  day  per  bead 
will  suffice  for  the  latter  object,  or  from  four  to  five  hundred -weight  per 
annum.  The  cost  in  the  vicinity  of  Konigsherg  being  less  than  ouc-lialf 
that  of  gypsum  is  an  important  point  in  favor  of  the  epsom  salts. 

Action  of  potash  on  fruit  trees. — Dr.  George  B.  Wood,  in  a  late  com. 
nranication  to  the  American  Philosophical  Society,  in  Philadelphia,  pre- 
sented the  result  of  certain  experiments  made  by  him  upon  the  effect 
of  salts  of  potassa  when  applied  to  grain  and  frait-produciug  soils.  In 
his  view,  the  depreciation  of  the  productiveness  of  apple,  peach,  and 
quince  orchards  is  due  to  the  exhaustion  of  potash  from  the  soil.  Sev 
cral  such  orchards,  formerly  very  valuable,  but  which  had  within  a 
few  years  ceased  to  bear  much  fruit,  on  being  treated  with  nu  applica- 
tion of  wood  ashes  to  the  roots  of  the  trees,  were  completely  revived, 
producing  full  crops  the  following  year.  A  still  more  striking  effect  was 
seen  the  second  year,  under  a  renewal  of  the  application.  Ho  cited  sev- 
eral other  instances  where  the  same  results  followed ;  in  oue  case  where 
an  apple  orchard, planted  on  an  old  orchard's  site,  which  had  never  borne 
fruit,  was  made  to  produce  a  good  crop  by  the  application  of  ashes. 

Effect  of  manure  on  plants. — A  communication,  illustrated  by  diagrams, 
was  lately  presented  to  the  Horticultural  Society  of  London,  in  reference 
to  the  effect  of  manures  upon  plants  in  the  experimental  grounds  at 
Chiswick.  As  a  general  rule,  plants  in  uumannred  boxes  were  less  vig- 
orous than  in  those  manured ;  and  while  purely  mineral  manures  had  litun 
effect  upon  the  grasses,  they  produced  a  marked  improvement  in  the  case 
of  the  clovers.  Experiments  with  solutions  of  ammonia  salts  and  with 
nitrate  of  soda  showed  specific  differences  in  the  results  in  the  case  of 
almost  all  the  different  species  of  plants,  and  it  was  found  that  a  plant 
affected  favorably  by  one  of  these  groups  of  salts  was  influenced  in  quite 
the  opposite  manner  by  the  other. 

Manure  from  Indian  com. — It  is  said  that  a  new  manure  is  prepared 
in  Franco  from  Indian  corn,  which  is  now  largely  used  in  French  dis- 
tilleries. The  grain,  previously  coarsely  broken,  is  first  subjected  to  the 
action  of  dilute  sulphuric  acid  to  convert  its  starch  into  sugar.  After 
fermentation  the  refuse  is  placed  in  large  tanks,  and  when  all  the  solid 
matters  have  subsided,  the  clear  liquid  is  drawn  off,  and  the  residue 
yields  an  excellent  manure,  containing  about  9  per  cent,  of  water,  68 
per  cent,  of  organic  matters,  including  nearly  5  per  cent,  of  nitrogen, 
and  about  10  per  cent,  of  mineral  matter. 

Utilizing  fish  offal. — An  ingenious  method,  lately  proposed,  for  ntiliz- 
ug  the  offal  of  iish,  consist*  in  first  boiling  it  with  one-tenth  of  its 
^ciglii,  of  cheap  oil,  heating  it  from  250°  to  300°F.  It  is  then  treated' 
ivith  sulphide  of  carbon,  whereby  the  oil  naturally  contained  in  the 
i«1t,  as  well  as  that  which  was  added,  is  extracted,  and  a  mass  is  left, 
mite  dry,  and  containing  from  5  to  ti  per  cent,  of  nitrogen,  and  from  VI 
"  in  per  -"»f  «.f  phosphate  of  lime. 

ECONOMIC   BUCIGESTIOHS. 

-...yc.  j tripe  fruit. — Unripe  fruit,  especially  apples  and  pears, 

■t.ach  used  in  the  manufacture  of  vinegar;   hut  the  process  usually 
'-mtcd  i>-  rt«fi»»tivo  in  many  important  points.     We  therefore  give,  for 
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Manual  of  Vinegar  Making,  just  published  in  Germany.  The  principal 
limit  of  the  old  process  consists  in  throwing  away  the  pulp  after  the 
juices  are  expressed.  As  this,  however,  contains  a  large  percentage  of 
starch,  excellently  adapted  for  conversion  into  vinegar,  it  is  necessary 
to  prepare  the  fruit  so  as  to  save  this  portion  of  its  substance.  With 
this  object  it  is  to  be  grated,  exactly  as  potatoes  are  prepared  iu  the  man 
ulacture  of  starch,  and  the  pulp  passed  through  a  moderately  fine  sieve,  or 
through  a  coarse  and  open-meshed  cloth.  There  is  thus  nothingleft  behind 
but  the  pomace  proper,  or  cellulose,  all  the  starchy  matter  having  been 
passed  through  the  sieve  with  the  juice.  This  is  next  to  bo  diluted  with 
water  iii  proportion  to  the  quantity  of  starchy  matter  thus  obtained  ; 
and  the  whole  is  then  placed  in  a  clean  copper  kettle,  1  or  2  per 
cent,  of  concentrated  sulphuric  acid  being  added,  aiid  heated  long 
enough  to  transform  the  starch  into  grape  sugar.  The  sulphuric  acid 
is  to  be  neutralized  by  means  of  carbonntc  of  lime ;  the  gypsum  or  the 
sulphate  of  lime  thus  produced  allowed  to  settle,  and  the  liquid  to  be- 
come clear,  and  then  poured  ofF.  This  liquid  is  to  be  left  for  fermentation 
to  take  place,  cither  with  or  without  the  use  of  yeast.  A  liquid  having 
8  or  10  per  cent,  of  sugar  can  easily  be  made  to  have  4  or  5  per  cent,  ot 
alcohol  after  fermentation,  which,  by  its  subsequent  acidification,  will 
yield  vinegar  containing  5  to  6  per  cent,  of  acetic  acid. 

Season  for  cutting  timber. — According  to  Dr.  Hartig,  March  and  April 
are  the  most  favorable  months  for  cutting  timber  iutended  to  be  used 
by  builders  and  carpenters,  the  average  per  cent,  of  moisture  being  less 
than  47,  while  iu  the  three  following  months  the  nverage  is  48,  and  in 
the  three  winter  months,  51.  He  states  that  properly-seasoned  timber 
contains  from  20  to  20  per  cent,  of  water,  and  never  less  than  about  10  per 
cent. ;  and  if  the  moisture  is  entirely  removed  by  artificial  means  the 
wood  loses  its  elasticity  and  flexibility  and  becomes  brittle.  Any  artifi- 
cial seasoning  of  wood  should  bo  carried  on  very  gradually ;  the  tem- 
perature at  the  beginuiug  being  low,  and  the  process  not  carried  too 
far. 

Seasoning  of  tcootl. — A  writer  in  an  English  journal  states  that 
small  pieces  of  non-resinous  wood  can  be  perfectly  seasoned  by  boiling 
them  four  or  five  hours,  the  process  taking  the  sap  out  of  the  wood,  which 
shrinks  nearly  onctouth  iu  the  operation.  The  same  writer  states  that 
trees  felled  in  full  leaf,  in  June  or  July,  anil  allowed  to  lie  until  every 
leaf  has  fallen,  will  then  be  nearly  dry,  as  the  leaves  will  not  drop  ot 
themselves  until  they  have  drawn  up  and  exhausted  all  the  sap  of  the 
tree.  The  time  required  is  from  a  mouth  to  six  weeks,  according  to  the 
dryness  or  wetness  of  tho  weather.  The  floor  of  a  mill  laid  with  poplar 
so  treated,  and  cut  up  and  put  in  place  in  less  than  a  month  after  the 
leaves  fell,  lias  never  shown  the  slightest  shrinkage. 

Baobab  bark  an  «  netr  fiber. — It  is  well  known  that  great  efforts  arc 
ln'iug  made  over  all  the  work)  to  increase  the  supply  of  material  for  the 
manufacture  of  paper  and-textite  fabrics,  by  calling  into  play  substances 
previously  imthoughl  of  in  this  connection.  Among  the  later  addi- 
tions lo  t'hc  series  may  br  mentioned  the  fibrous  bark  of  the  baobab 
Iree,  (Aiinn-wnia  digitata.)  This  is  said  to  be  worth  iu  England  from 
371)  to  S7;3  per  ton.  '  It  furnishes,  also,  an  almost  indestructible  covdagc, 

Utilizing  the  grease  of  sheep's  teool. — An  additional  instance  of  the 
possibility  of  converting  what  was  formerly  considered  refuse  into 
valuable  material  is  seen  in  the  ease  of  the  fatty  matter  contained  in 
sheep's  wool,  and  technically  known  as  suant.    This  contains  about  40 
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per  cent,  of  potassa,  and  when  ignited  the  alkali  becomes  entirely  mised 
thereby  with  strongly-nitrogeuized  animal  charcoal.  The  result  of 
recent  experiments  tends  to  show  that  suaot,  thus  treated,  may  be  nsed 
with  profit  in  the  manufacture  of  prussiates  and  cyanides. 

Sard  cement. — A  cement  whicb  becomes  excessively  hard  in  time  ma; 
be  prepared  by  mixing  two  parts  of  silica,  one  part  of  silicate  of  alumina. 
and  nine  or  ten  parts  of  carbonate  of  lime,  all  in  powder,  and  then  roast 
ing  in  a  puddling  furnace.  The  remaining  mass  is  then  to  be  ground 
and  again  roasted  with  two  or  three  parts  of  carbonate  of  baryta.  Iii 
practice,  very  pure  sand  will  answer  for  the  silica,  and  chalk  for  the 
carbonate  of  lime,  the,  remaining  ingredient  being  supplied  by  mineral 
witherite  or  natural  carbonate  of  baryta. 

Petroleum  in  dry-rot. — According  to  Herbsfc,  petroleum  may  be  applied 
with  good  advantage  in  the  extirpation  of  the  dry-rot,  it  being  only 
necessary  to  paint  with  the  petroleum  the  surface  of  wood  thns  affected. 
A  solution  of  carbolic  acid,  however,  answers  the  same  purpose  and 
involves  much  less  danger  from  fire. 

Destruction  of  grain  by  insects. — Some  idea  of  the  injury  caused  ut 
insects  to  agricultural  products  may  be  formed  from  the  statement  that. 
in  one  instance,  from  seventy-four  tons  of  Spanish  wheat  stored  in  a 
granary,  ton  hundred -weight  of  beetles  were  screened  out,  and  in  another 
thirty-five  hundred-weight  were  removed  from  one  himdred  and  forty- 
five  tons  of  American  corn.  The  offender  in  both  cases  was  a  weevil, 
known  as  Colandra  oriste. 

Calomel  a  poison  for  mice. — A  preparation  of  one  part  calomel,  five 
parts  of  wheat  flour,  one  part  of  sugar,  and  one-tenth  of  a  part  of 
ultramarine,  mixed  together  in  fine  powder  and  placed  in  a  dish, u 
said  to  *be  a  most  efficient  poison  for  mice. 

Glyeonin. — A  mixture  of  five  parts  of  glycerine  and  four  parts  of  the  yelk 
of  egg,  under  the  name  of  glyconiu,  has  been  used  to  some  advantage 
for  the  healing  of  wounds,  the  mixture  forming  a  varnish  over  the  skin 
impenetrable  to  air  and  moisture. 

Curing  dampness  in  walls. — A  Russian  preparation  for  curiug  moisture 
in  the  walls  of  houses  consists  ill  tho  use  of  a  mixture  made  by  adding 
two  pounds  of  white  resin  to  a  boiling  solution  of  three  and  three-fourths 
pounds  of  green  vitriol  in  one  hundred  pounds  of  water.  To  this  are 
to  be,  added  ten  pounds  of  sifted  red  oclior,  or  other  color,  eight  pounds 
of  rye  meal,  and  six  and  a  half  pounds  of  linseed  oil,  and  the  whole  stirred 
together  uutil  it  forms  a  completely  homogeneous  mass.  Two  coats  of 
this  mixture  are  to  be  applied  successively,  while  hot,  but  only  in  dry. 
warm  weather. 

Preparation  of  wooden  tubals  for  plant*. — Wooden  labels  for  plants,  to 
»e  inserted  in  the  ground,  may,  it  is  said,  be  preserved  for  an  indefinite 
time  by  first  dipping  them  in  a  solution  of  one  part  copper  vitriol  and 
twenty-four  parts  water,  and  subsequently  immersing  in  lime  water,  or 
•   ■ihiHi-i  of  rr-i>surn. 
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47.:, 

io.  ai 

30 

" 
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BaJU.I.   W 

BaUiirrr.  J  . . 

Baker  4  Sclh 

BarUeM,  I  -  ■ 

Bel!-r.Jui  .-: 

BeMro.  Su.i>'i  A  .  . . 
BfUlnn.Hr  .•  •  ... 
BUif.lt  K    t  s- 

Jiwlil  v  i'    

Bonaelll.  DanW    . . . 

Catlant  i>-  C. 8. »  '.'. 
Campbell  D  (i 
Clniwtr  a  fi» 

Ovj,  Jamee  R 

0**Hdr.  J.  W 

Oeij.'d-*  J  nan  ■■  l- 
Chic  V  r : ». '   8.  E  . . . 

OhucJ-K 

Charts,  M 

Clark,  (.:...:■■  


Deiii,,- >    ." 

Del^eon.  D.  Camden 
DlckeneoD.  0 


Don.  R  L _ 

Dgqtf—   1    i'     ... 

Downing.  Charts* 
Dreader.  UniT 


Emmerl  Gtu 
Emm-.  J  I1 
EnJ.U-  II   .. 


Dlorvr.  Prof  T  . . 


Sront,  li :  -  i    • 


..  rplandcnltoiiAnil  North  Car 


v.-  v..rL  City 

II.uhland.Ill 

WanecD.  Kaaaaa 

1>1M..!    N    L 

IUtdc,  N.  T 

rtro-nenllo.  Tens     

Suritwiii  «■  if;.;  .  nit'.-- 
Now  York 

CaJale,Mo 


rvarlelj 


(V.n  hi'* 

'.w.n.-nl  Va 

II  '■.■  <•■■  l!aw    

MssluD^UO.  D.  C 

11  -U ".  ('■■unlj.  Th 

Spanish  k  ■-  .,  Cub    

Cotieul  it  Fuya],  Aiores, 

l--:nral. 
All-Iran.  Mlrb 

\vj.L,  Lr,.o  DC    

\I":if'.o*i     ;.  '    ^     M 
.i.>l^    I  he-gun .. 

New  Kerne  Kf       

'--.r;.-'.  «u.  D-C , 

!«■(»■:;. .!^    V  V 


PlMtu  or  aaake-darlrr  of  Florida. 
Hue  varielv  of  grain, 
Tappahaunock  and  TomeUe  wheat 
ipectmona  of  wheat  In  the  en 


from  New 
htttt  three  sarietlea potato 

onions    noe  barml  fane;  gourds 
Skua  -I  Worlds  gronnd-dorei!,  anako-hlrd, 

anil  font  other  Talnablo  akin*. 
RedhVaned  apple,  called  the  "  Cnrioaltj." 
fiber  of  Apeeynum  rjmnniinum. 
Wristlet*  tcianfnctunul  from  Aocoaa  wool. 
■     ..  -i-  ,      inh  of  rami,  fromC.  R-Belt. 
l-Mi^tH.Jiet*,  (alcoholic.) 
SjiMplw  of  worsted  bruhls,  from  long  wool. 
I  .1-  -   •'.  .iporviiuni. 
)-■•,-,-.  1 1  vad«  seedling.) 
Wild  silk. 
White  golsearfbirbi  and  Imprared  white  corn. 

the  farm  of  Lo- 


'.  fit  In-L- 


.nidi,  a 


[■;,'«     berm 


N.M. 
(need    from 

i)  grown  on 


Oaage  oraneo. 
Specimens  of  laec-wnrVni  adi.br  natlte  peas- 
ant womon  from  tho  fiber  of  t  ho  bi  Hex  aloe. 


..  K.J 


»..:..! 


Llliabe....    . 
r.  re-mil.-  m,::. 
I'.  S.  Consul.  Ba 


Lee.la,  Eoc 

|-o».b:>rj    W    Vo ... 

Kjninar.iciUt  K.  It 


D  Ten 


Tnrooto.  Canada  . 
Waahinct.w.  P  i" 
Eighth  District.  Vi 


lower  Wjirrfon 


.'■3-'.';.^^H»-;  ■■ 


Cnllectrna  r.f  tu«-i  <*  .  t«"1«*. 

Wheat  erown  at  Catljlo  Station,  3,348  feet 


lietgy  4.  i  "  .  »il>.  "■'.<•<■  t  '■'  Tacqnard 

j   .1  n-!i.  i  F.!lk  Karonlf" 
IVeknf  ten  Lit;f  puiJl"" 

\melH-ua» ,.*of  fai.-.  *.i     Canadian. 

i  "i  to-  (mil.  in  I'n'n-  -  i-i  '  n.on.bia. 
Uoilrntirt  apple.  Ivi  modi-hog,  olhor  frnlla 

alto  for  modtlioc 
I..:i;i-.u  I.-.I.-  .  >a  i-i    ;,i  :■<-.!■  1  irda. 
SprftnKDa  of  whvot.  r..-.  lorley,  Sf..  fcom 


luntrorlan  Uep  t  •■•    lgntol 
tore,  Induatryaod  Trade. 

ISA 


Ijvaca.  Ti  ias  . , . 
Vpriila  ForsftPa    . 

s"'X'.'."S'i:uw   ""• 

II  s  Comul  t;jr)f.  ■■.  _I0 

nnjdOjjjIj.l,,^1  ■•* 


tVbcjl.  and  No' 

.Uit.iI  fppi-im 
:r*<-|-  »:.-'.  .".■ 
Whits  -"Wll 


<w    nn....ii  Irnqni;-.!;..  ■  So "bjW tltoHJ 

Ri.. iirar.de  .|.dn;  *lnit 

Xwobojidivd  cat's  ol  »!■■  .« fj  i^useam. 


674 


AGKICTJLTUBAL  HEPOST. 


Hurt,  Mrs.  F.  II  ... 

IliiubuiipsJ  IT  . 
ludMin  £Hb»  .  . 

Km&agOt.  II  . . 


|j»ira«.  Mi»»  Sunn;.-  1 

Llodlci&SuU 

.Uaorey.  Mrs.  C.  W 

M:..::w.  M  S 

McCltrv.  lieu)   1!    . 
JLi'Mi.Tht   ILuRI'.u    . 

Mi.    i ■<■..!  0 

MecbUDg.  UnKE  1).. 


Parry,  Mrs.  C.  C 

Fattorai,  Sim.  C... 

Pendleton.  E.  H 

Vcriam,  Jonathan. . . 


Srlls,  M 

Mi-M.  II.  I) 

SiiHilii..  J.  11. . 


ueralne  Ton-lp.  T.i  . . 

otonuly.N.J 

.    New  (Mmuu.  La . 

Rwmlim,  S\ C... 

.    l*Grangi\  Gu 

i'ni..ii  C.njiiv.  I\i    

Ww  ini-nm.  U.  C    

limits  tluu-1-i>.u  Ci.;iiraJ 


.    Sou  I'm  :  - 


Wwt*Hy,K.T... 

Chut  swortli,  111... 
Concord.  K.C 


larjre  aim  rails. 
with  pacltagua  o 

.    Sairisof  -■  Least  bittern." 
■     if  corn. 

oMlpcde. 

jnt  oat  by  the  Derm, 

.m  ipluof  Hncar.    Very  Add. 

Ogii  hpmirau  vanenes  son: 
Coroons  (live)  of  Bombux  i 
Cttnn  frouiCaalon,  China. 
,    •"  -  clmrna. 
hi  uineky  Dora. 

I  jrgu  collection  of  snakes  and  reptilM.iai 

Siuuplo  of  rcil-beorclert  Meili  tcmaoaa  who* 
SlncWiia  of  ailk.    Three,  namjilw  rf» 

Sni-cimcoa  of  lxtlp  fiber. 

okfnaof  birds  undnnimuls;  Indian  hatchttr 

Uanabctnral  California  silk. 

i-iitclmem  of  Idh'Ii  i  skim  of  bird*  ai 
wiimale  ;  specimens  nf  graina,  flbmur 
fliijn  food,  if,  and  rndfi  Indian  out 
factum,  from  Sonora,  Mexico,  and  Arinm 

Rinjralar  oom :  kernels  inclosed  Id  a  host 

Flm-iila  orange  and  lemon. 

Carious  uprclnmn  of  yellow  pine. 

Sam  pica  1, 2, 3  white  sujar  fruln  Dalivg  tab 


Aiken.  8.C 

ibtttlrsnakc,  Oregon . . 

WaBhlnMon,  D.C 

London.  Canada. . 


.„ 

Waahlnirtnu,  ll.C 

.-ubman,  IL  T 

Slko,  Henry 

livrrsily  of  Virginia,  [by 

lehanjJO.)                               • 

f.'harlcrt  Cnunl  i .  M<1  --  . . 
Wuabinjjton.  D.  (.' 

CMarlutlevilli'.  Va 

Frcimmt.  Win 

Mmisliulil  Valley,  I'* 

.n:]cr,  w.  i 

\ESs4i!i'D.c;:::::":: 

""''■""-  '  " 

Wwsiilnsji™,  TU' 

■ilsmi.Wm.'               

.■Lr.,z.  Mimin      -          

'injjiltt'.J.I                      

Wi'L.ttlinrlntt»,Yt 

KcUrfmitc,  Pp. 

,.rann,a.H 

.[  Okra  paper. 

-!  Bird  ski nmind  iiiooelK. 

.i  Hoar,  shaped  like  an  spiile- 

.]  Fruits  and  colltcllou  uf  Cuuaillaii  insects 

.!  Prise  cotton. 

.!  Ikmblu  apple  from  I'ittJibw. 

.  I  Si«cimen  nf  hemp,  lirokca  and  scotchs!  ri 
i      oie  operation. 

.;  CoUcctiiiu  of  miiroKopic  insects  frosaleen 
[      California. 

.  Ilird-skins,  from  llavdcn's  Oeoleclal  Bar 
viv;  nlerl  pheasant,  Sbsra.  laeataA. 

anil  bark-cloth,  frmn  Sandwich  MJjfcj 
rolh-ctiont  of  insects,  from  "p— "— 
llucky  Mountains,  Mississippi,  and  otaer 


Collection  of  grain. 
Producte  of  pctrolonm. 
(kirn  Browu  by  Da  Till  H.  Bi 

_    1 

from  sniL.  .„ 

Con  neetioiit  seed  leaf  tobacco. 
I'n.'pared    (dry)    upecimcns    or    ] 

Specimen  ■  o: 

gaw.  reainiiTc." 
Apple,  to  model. 
Cinl-akin  and  Iudiai 


J i.  pan  riiiiuc 


^brine,  froni  Gr 


INDEX. 


d  MfcbaolcaJCn!Je>;i.  Kx-otnct)  CntwraJlj  -   m 

—Jegea in 

eipotu  — ks 

trrpl-KMTi'f  ..ml  machine*    JUfituI  atul  mudrni  . Wi 

mtworoloKy.  repotioii 11J 

cnlti.iv.  Kinnn  tabor  Id '  sA 

Comminloncr  ol.  rcpvrl  of g 

oaraat  facta  lo ns 

European  143.500 


•-  v,-..  ..a    .    --• 
Stalo  wpnfiaol      .... 
anlbuaaUk  ■•-.::: 

■  puaafB.  roiidiilou  or.  In  .uocaoMouc  plagii 


•of  tbe  "■Mtero  pblo»  onutjaia  ut    96.100 


—  sprites   n-i-i.-ui  'cm   a — ii •■  ■  -i 

rando  tCal  I  unci  r near  uij3utiCWr> 

icrican  Aer:(ii:in:.i.  \  ■■  ■  • 

lloriinillura:  Ami.J 

PinnoloRlral  Boclety,  i  report  un  u.-i  buiory  ai 


alyws ....M-lol.tf 

Itnmy  uf  th--  hii'^'n  1 -ii . 

ricn.  vi-c   ■"'-'      '■-   ■ 

inml  food  n-.t!i  i.  p-uulr  bhIhIjuci-  uii  n  lij  tl>.-  ludiana.. — 


tLaell,  Thoniaa.  cbrmlat.  report  or 


rtairpia;  :  '■ 

*""  U.»  o*»  Ha 

bulua.  '•'■>/• 


Unburn  of  i-Jo  ... 


Ruium  ■  uli  m-    — 

11:1 l.,;-kii-»IH*l 

IliTi.1.."--.  ii'i'-i  ■■-  iffntaT  dual 

Ilin  .11  :.n.n-1  ml ■  ■• 

Ui'iii".  Ll.ln.y 

HnmU-0  «■■»'*" vvvvy- 

Ifci- .  uliun-  "n...i-.r.  l.>  J».  I.  A.lulc  .. 
Kn-t  rw— ■    ■.■**-( 

Bui-..  -Ink-  •  !■*«  '■■■    ■  ■ 

i:»-ii.  .'-.-■■  r-r t.»i.i.r    .- 


out  jr.."    .. 
IT! <«  t'» 


..;  piliu  1-  >  jatiilu. 

iloi) ■■■ 

jictri.-..-.ii.n1.yi1'.I»'l'jn». 

iH-Vh.-it'iii'i  '    ■■'  I-: 

Uitrl,  ni 

Hil'l"  :.  .  '"•■  ■  '  •  ■■--::■■!■  •« 

ian.kUirv-1     ■•■. — 

BU  <  li-Ii  ..-■■!  U  i-  k  -.il"".u  "(  .\Utka 
Hlili.l  ■:  .;g.-i-iii»l"r|. 

IllL-IT    II J  

"'    |»,.IUllliin|;1li. 

lJoll  *•"•".  ■ 


llvMon.  luorki  i  »i .:.  i. 
"■■'   Dint.  n.-|*«l  ■•'  "- 


BoMnlnt.  n.-1-i"  «l  IW 


Hi,  ul  t  ..;  .■  ]  ...ine  tmi  i 
lii  «-'.«'.  i.  :l-l. -1  A.J-L 
lii.-.n  •;,.■.«  b(.\UiA.i  .. 
Hi  ;--:-.-;  [■  "i-  •  ..mi .11 

-     -lll'TO    ....     

luutkil  -><4'«i  -I 


turv,  |llii>  ilvaiipi  tul    . 


t,U...  til 

1VI...1.  Kit  in.  llli 
Ron  .!•»>-)«     ... 


..«  t^...«.l-yjj«-.~.r.  11. »: 

<-1.iiiM«*      . 
..U.-.1,  In  i-l.iW.-tia      ... 
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Pace. 


Cu<k - in.  MO 

OMluJw oil -379 

Cuun-beu 114 «1 


Canker  »onn.... 

Caolliaria.  or  bl  ■■■■•  r  r.i 

Caootohoac  oi  India  '■<•■■  ■■■  .  ... 

Capltao  do  auUo  

U*pn>n.  Bow,  Coronuaalon«,  n 

CopOJllzlDJE -■-- 

Cunu  i.*.-.     

Carap.  or  crali  oil 

Caraway  •Md* 

Carbolic  a.  Id  «  .1    .".l.  -..  -i     . 


CanlUlnwir.  inlnrai  .on  of 

i "« >  .■  .i  .■-  pvpjwr , 

C™ cot.  bird 

Cu*ia«cnb.  IIUo'i-  Wi  utt^a.-  n.ji.itf«.-tu(p  at     . 


lr"m  ifah&.iojii  rullk . 

rooso.npKnu  hi  Eur.".... .    -   ..   .   . 

fatlorirs  to  Mirbijsin    

liniKTi'M  of 

prmlortof  Oliiu  ..   

Chemical  manures 

Cbawbt,  rcporto!       .. 

L'berMoftjoo  oil        .. — 

Cherry,  dwarf  .n.i  nil 

Caudal  -Idle     .lux              

CbJeago.  o.»rket o;t-teiu of 

•tuck  Mid* ...    

Cbtck  beetlre        

CbjCkru*  nl*UU! 

Chiu|[nu     . 

Ibihrh  Iw; 

tIuot»e*Uk«orm 

linuit  ^ullnn. ..*. 

oi^tboduf  iirvwrAiuti  prapi'a  .. 

P-P1-" 

(jtncbuaa  ..... 

Cunlnnati.  market  ^aiemul 

C.noamon     .    . . 

CttrourUanU... 

Clurpoil.uroll  of  clsira 

Clover ,. 

worm,  or  gold  fringe  moth 

t'r   "  • 

(."■■b- foot  In  cabbage 

Claala 

Oualaabea 

from  IboKiotirandu.  analrai*  of 

CnrajoaoB'w.  dc*truclK.u  of . . . 

Coca 

Coddling  moth,  apple 



Cod  i^lie  ry.of  Alanka 

roflee.  !ea,&c 

CoilUOMnJ 

follecUoE  npiiiui 

;:::::::;;;;::;:;:;::;::: 

Colon  liat  Inn        

Culonuto  cidon nation  In    ...» 

tmratiuo  in.         

potato  buc . .. .. 

Cob*  of  nail*.  uulii.il.-.- ..-.  up.. n  i  i[  Mi,  I, 

Color"  frnio  wild  plnnti 

<  ■    .:-■    [nuojnf  ............. 

""    ■■-       1 

Commuiaionir «i  Acnrult.irv.  nrjiurt  i.f 

Condon*™!  mdk ......... 

Conoeeticot.  pncn-ani  U"'n-trJd  uluraUoo  in' '. 

■;::::;::::::?.::::::■:;:; 

CounCClIcul  SLitr  lli'-."'.  nf  A -I  i.  u:iiii 
t'oiiiii-lTiiti  ■    I  ■  i-iitnj. -at 

CiiiJiititiiiiii    ■■'■■'  ■■  ■  '  ■!■*  ■■  i.l  ji. 

f.'iuiLinijiie'        '       '    tli"  tm-t  — 

Uookinn  and  ^uOIiiji  euro 

■rain  fir  lioff* 

(•online  »'  Uiw-M  <■■■■■• 
Co-opra-atidii  rn  ■ 


(Jom,  coal  <-f  raid  tii; 

p-LlK.-:    ^     J-    ■    COok! 
pUins.  -       IIO-I  l  ■  ■■■- 

Corn*,  lain  ■  ami  Imn  . . . 

UattOD  nli<  ■  ■  ■■- 

CaUfenilrt    

Egyptian    


Imlt'l'iim.''  ."  "" 


a——,*    ■!  form  «i 


•Ilk 

MtthLiig  ir.>li  i- 

fc«k  . . . . . 

"•-tee.  J.  It. ollt'".  n-nnrt  ni 

jii;:  fisli  of    r  .   ■      

Donation*  I"  tb"  nc  until  oral  ihubiii 

Smliiiug  iHrgn  ninr.tirs... 

Jniiii",  con  .'i  ».:.■■     ■■ . 

Jrill  innrthw- ■■ 

Inmiibt  bc-iv-ili  l.il  I'libopal-''" 

try  rot.  pprmlaniu  Hi . . , . 

hii'kn,  rutting . 


:::::::::":::H::;;::;e:;;;;;;;;em 
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«p>>» 

""■Hon     .-..I  .-■:-.-.. 


'  ui.1".'!.'-;"  "l '..-'. 


i--.    Kialii.  IJIiukIs 


Is.  or  .......  ■  ,  oil 

liooli.  sptiUia,  -- 


l.i  i.;  in  .,'  i  In-  |.n  a.  iii  omuinii  of.  Id  Aiunlc 
rolMtvo  (Bttoutiuiiit)  of  difiViii 


cwof  tlii>  rulornf  ».jll«  ii|«>D  .. 


Kd jlii  .1-    

porta,  b_t  "!.:■  ■  n. 


eiperimeom 


npro>i:meot  of  atot '.  m 


ijognftj  .f-.n-ico        ,.... 

to ;.  ■.  i.     .■  .  .:.. 

nna,  sn>*U  rt  uurf 

'  Btli  to  itoek  In  cnasl  repots 
u'-irira  tolling  hi-ca 

ices  in  CallluniUi    . 

locraek  sewls 

tlDiors 

>er,  Uji  ■  ■ .    batk   

h,  artifldol  «.*  In  poc.^Dc    

offi«i.'2t.i..ih- :.::.','...:'.'..'"..' 

trnpa  1:1  AljVaj    

hm*».  llFDba.lra.o1   Long  biLiotl  . 

herlpsof  Alaska 

XewZnUnd  '..'.'".'.'.   '.'..'.'.'.'. 

Uler,  berl  Wirnffr     .   ... 

cmr.  aiuhn-ni 

HlfisScof  AitA* .... 

pmliir-M  ■■(  U»-  \nrt!i  AiHT-.CSD 

■Is.  vnl.it  of  d-3<TFUl 

it  and  oinutli  .li«euu  .  (»■■.•  l.piitvta 
TBI,  cnimimpltuo  uf.  In  thji  I  i.ued 


Frost,  liietfatid*  for  pr  iiiliui;  iil*"Hlruin 

iil-in  plants,  a<  ■   ■     ■: 
Fruit  cnUnrc,  ColiniH  \    I 


h.  actio"  of  ;«■■  -tit 
1  vagetul.Uw 
ongtliu  LuIIaiw    . 


GalOtnOtl 

Galvanic  eud  .  I  -minil  »  I  .--•■.rw  "I  Mic  <«Hb 

Gambler,  or  UnnJ.iporil.-i  — 

Gartlon  tinl  „T"Oii'X  ii|-i;  -,1  [U  e  :i  pen  u  undent  or . 

Uarmoiil  |-lalw 

Glbbs's.  Jooliua.  plun 

GtDROllj  n.l 

Ginger.. 

Giuseng    .  

mover,  Torni.mJ.  r:,i..u, ..;..-,«  ,,i..i  ■-■■taiui  i>i  lb-  iu-ji 

Glvconin , 

Cold  I'rlnv     M-.tll 


.plmUtbuuofiictlt 

Grain,  di—iii.  imn  ni.  bv  irinu 
iMUsau.l  iiito  |iiut-is  .. 
Gralusut  n  r.i  I.  . 
Grape  ben  >  uiuili.. 

pri  I'-i;'.  ■-.;!•  ni  i ri>-.  lii  .'.r 
rooi  :..  .».■      


Grape*,  t'i  infw  n  .ihuil  <■:  iirvertitii; 

hybHOiilo: . 

Grass,  Cb.r.a  


Grasses,  rxperlDjraK  wtih  .   

of  111.  l.'_i:  '  "!iil  •-..■-■  i  .1  sjujn-  ll   Mil-  K;>  I  f  UuOJ.tal.1t    .  . 

Graeehop,".i»  i. .-■  !■:■  tn'luu 

II  Ci.-  :■..,."::    m 

Gi-avlins.  -  A.jiks    

Grnv'sSc.       .-.:■.■■, :■■•■•. 

Grazlne  lo-_.l-  "f  A rii  i 

Gretwnf  >  ■   pa'  «un|  uiiliiiou  

Greut  Sal:  I ..-».'  f.tvln 

whim  tlnu  of  AIqsLj 

Greeley.  Culm-blo. - 

GiLiiii  '.■li::.  ?iiMer ........... 

amlvai*  of.  i.>  r.inn.l  •■:)■  ulliei  euilmg  ]i!ittii* 
i-pililuu*  t-l  k-mluin  Ijnoirsoa  


Idnilinn :.!..: .  ■■■■ 


"Uu  Arubit    i-rt.i» -'I-,   i-i 
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